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INTRODUCTION

In this tutorial, you will learn how to insert several terrains in the profile view and cross-sections. This
can be helpful when you want to get quantities of individual materials between surfaces or if you want
to create a 3D model of a geological cross-section.

Before starting this tutorial, the user must draw the alignment with sample lines, which are
automatically projected to the main surface. This is the surface that is defined in the Parameters
dialogue box (Alignment Manager) for this axis. In addition, the user must also have several terrains in
the drawing. In this tutorial, three terrains will be used. If you don’t know how to draw alignment with
sample lines, see the Getting Started Tutorial.

First, you drape the alignment to the second and third terrain. This is essential if you want the
possibility of inserting these two terrains to be shown in the longitudinal profile and cross-sections
dialogue box. Second, you draw a profile view with the main terrain. Next, draw a profile, calculate
superelevation and in the third step, proceed to create cross-sections. Similar to the longitudinal
profile, the main terrain is inserted first in the cross-sections and only then the rest terrains.

Finally, you draw TCS elements that will be used to draw the 3D model. If you want to make a good 3D
model, it is important to planimetry each quantity.

Input of terrains in
cross-sections and
drawing of TCS
elements

Drawing a tangent
and calculate
superelevation

Projection of axis to Entering terrains in
other terrains the profile view

If you do not want to draw a pavement structure in the model, then you can skip the drawing profile
view and calculate superelevation, and you can draw cross-sections immediately after draping the axis
onto other terrains.



1. Drape alignment and sample lines

1.1 Drape alignment and sample lines onto the second terrain

In the first step, you drape alighment and sample lines onto the second and third terrain.

1. Click on the Drape command.

2. In a new dialogue box select a second
surface, on which you want the axis to be
projected.

The data source can be different digital
terrain models (CGS Surface, Civil 3D
Surface, BricsCAD surfaces or basic 3D
faces) or points from the file.

3. Confirm by pressing the OK button.

Edit Floating Elements - =
Edit Alignment in TP -

Sample Drape Refresh
Alignment Data - lines ~
Editing Sample Ling Drape Selected | Refresh and Undo
v .
% Select a Surface X

=  Add external references

Select a Surface

Surface Type
% Terrain_01 Civil Surface
Terrain_02 Civil Surface
& Terrain 03 CGS Surface

D Existing ground
Water surface

OK Cancel

In our case Terrain _02 is coloured blue, so you can more easily imagine the result of the projection.

I 20_AXI15_0_3D_AXES Terrain_02



1.2 Drape alignment and sample lines onto the third terrain

Then you do the same with the third terrain. And, if you have even more terrains in the drawing,

then you repeat this for those other terrains.

1. Click on the Drape command.

2. In a new dialogue box select a second
surface, on which you want the axis to be
projected.

The data source can be different digital
terrain models (CGS Surface, Civil 3D
Surface, BricsCAD surfaces or basic 3D
faces) or points from the file.

3. Confirm by pressing the OK button.

Edit Floating Elements - =
Edit Alignment in TP ~
Sample Drape Refresh
Alignment Data - lines ~
Editing Sample Ling Drape Selected | Refresh and Undo
T p
>4 Select a Surface X

=  Add external references

Select a Surface

Surface Type
@ Terrain_01 Civil Surface
@ Terrain_02 Civil Surface
® Terrain_03 CGS Surface

(] Existing ground
Water surface

OK Cancel

B 20_AXI5_0_30_AXES_Terrain_02

B 20_4315_0_3D_AXES_Terrain_03



2. Draw a profile view

Insert the main terrain (Terrain_01) with the Draw Profile View command.

1. Click on the Draw Profile View
command.

2. Select Plateia table type, for input data
use *Current drawing* or select another
drawing to which your alignment design
was saved if you started to draw the
profile in a new drawing.

3. Select a surface named 0. This is the
main terrain you defined for this axis in the
Parameters (Alignment manager) dialogue
box.
'.'\-.‘ Parameters X
Alignment Name: AXIS_01

Description:

Starting Station:

km: 0 m: 0.000
Visibility

© visible

(O Invisible

Station Direction
+ Increasing

- Decreasing

Drape to surface:

I@ Terrain_01 I

OK Cancel

4. Press OK and define the location of the
profile view in the drawing.

RRRLRTRRLE]

Project Alignment Draw
Manager Profile View

Initial Setup ¥

ﬁ‘ Input terrain

Table

Current table
© New table SECTION-1: AXIS_01

PLATEIA

Input Data
= |®* Current drawina *

Section/Surface

Profile BestFit
Profile
X
Scale
Horizontal 1000 v
Vertical 100 v
e &
@A
|axis_o1.0 -]

Include correspondent sample lines (marked with “)°

From station

0.000 <P1>

Base elevation 279

290

Top elevation

Settings
B Labeling All

Draw Horizontal Elements
Horizontal road elements
B Lane widths

B Lane widenings

To station
1114.382 <P57> ~
Minimum elevation 282.67
Maximum elevation 287.95
B Draw verticals
OK Cancel




3. Insert second and third terrain in the profile view
Insert second and third terrain in the existing profile view with the Draw Profile View command.
3.1 Insert the second terrain in the profile view

1. Click on the Draw_ Profile View

command.
Project Alignment Draw Profile ~ BestFit
Manager Profile View M M
Initial Setup ~ Profile
& nput terrain X
2. Now select the second terrain from the
Table Scale
d rOp-dOWH menu. © Current table SECTION-1: AXIS_01 Horizontal 1000
New table Vertical 100
3. Confirm by clicking OK. ETTY i
Input Data
= |3* Current drawina * ¥ @
Section/Surface |AXIS_01.Terrain_02 -]
Include correspondent sample lines (marked with *) &
From station To station
0.000 <P1> ~  1114.382 <P57> v
Base elevation 278, Minimum elevation 286.68
Top elevation 290, Maximum elevation 29056
Settings
Labeling All B Draw verticals
Rubric <No user rubrics>

8 Draw Horizontal Elements

B Horizontal road elements ;

B Lare widths |

B Lane widenings ‘
OK Cancel
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3.2 Insert the third terrain in the profile view

1. Click on the Draw Profile View again. ‘

L I
I ATT R :I/"— £
: & . +
Project Alignment Draw Profile  BestFit
Manager Profile View N N
Initial Setup ~ Profile
2. Select the third terrain. & input terrain X
Table Scale
. . -1: = 1000
3. Confirm by pressing the OK button. (e SN LR i
New table Vertical 100
PLATEIA I
Input Data
= [®* Current drawina * v @
Section/Surface AXIS 01.Terrain 03 -]
Include correspondent sample lines (marked with ").
From station To station
0.000 <P1> ~ | 1114.382 <P57> v
Base elevation 275 Minimum elevation 291.27
Top elevation 290, Maximum elevation 294,19
Settings
Labeling All B Draw verticals
Rubric <No user rubrics>

8 Draw Horizontal Elements
B Horizontal road elements
B Lane widths

B Lane widenings

OK Cancel

[EEENENEEEE)

© 2023 CGS Labs d.o.o., All rights reserved.



4. Draw a profile

Design a profile with the Draw Profile command.

1. Run the Draw Profile command.

2. Tangent can be drawn by selecting
vertex points in the drawing.

3. Press Enter to finish.

A warning message about the minimum
allowed vertical-curve radius can appear.

SO, 0684
ECAE 1 O30

=>-

EesErs vEu

Edit Profile
Move PVI .
Project Alignment Draw Profile  BestFit Label
Manager Profile View - N Move Profile Settings
Initial Setup ¥ Editing

Draw Profile

Superimposed Profile

Passive Profile

Standard Conformability Warning X

Too small vertical-curve radius for the section [1] M 153.087 - M 466.913 (9500.000m)
Minimum allowed convex-vertical-curve radius is 20000.0m

[/1D0 not show this message againi

4.1 Edit profile

You can then edit the geometry of the
drawn tangent with the Editing tools.

Edit Profile
. . Move PVI
Profile BestFit Label Calculate
v N ~ Move Profile Settings Superelevations
Profile Editing Superelevation ¥

© 2023 CGS Labs d.o.o., All rights reserved.




5. Calculate Superelevation

1. Run the Calculate Superelevations

Edit Profile
command.
Move PVI
Label Calculate Save
Move Profile Settings = Superelevations Profile
Editing Superelevation ¥  Profile Misc.
2. Calculate Superelevation dialogue box
opens. -
Area 0.000 - 1114.382 * x
Roadway type
3. First define the area, where you want to Superelevtion type [ Uncivided crawmed et
calculate superelevation. Usually, you Pivot method: Center
select the whole area.
. . Attainment method in tangent-curve
4. In the next step define superelevation et - Table values
type . % of transition on tangent 66.667%
5. Select pivot method: it defines the point
on the lane about which the roadway is ., ..o s
superelevated. T N p—
6. The next two settings (Attainment
method in tangent-curve and Correction
of attainment in spirals) are advanced, so "™, o Eom—
- :
leave them as they are. ) Minimum superelevation [56]:  2500%
7. At the bottom of the dialogue box
specify limits. o Caneel

8. On the right side, you can specify which
superelevation line should be labelled.

9. Confirm by clicking OK.



6. Draw Cross-section Views

Insert the main terrain (Terrain_01) with the Draw CS View command.

1. Click on the Draw CS View icon.

2. Choose Plateia table type from the
drop-down menu. Select *Current
drawing* for input files or select another
drawing if you started to draw a cross-
section view in a new drawing.

3. Select the main surface from the drop-
down menu. It is named 0.

4. Confirm by clicking the OK button.

T AEEIEE
.53 1ERG

Project Alignment

Initial Setup ¥
[

Tables
Table type
PLATEIA

Input data
Input file - Layout
= | ®* CURRENT DRAWING *

Input file - Profile
= | @* CURRENT DRAWING *

First cross-section

0.000 <P1>

Maximum section width left [m]
Maximum section width right [m]
Elevation [m]

Humus thickness [m]

B Insert roadway

RLo g R ]
3500 ZELAHE

A5 BaEM
138 BaMA

Draw
Manager CS View

<&, Copy Macro

<@ Save Macro

Macro

i Copy Element
TCS Definition

Scale
Plot scale

X-scale factor:

Y-scale factor:

200

Section JAXIS_01.0

Include correspondent sample lines (marked with *) .

Last cross section

1114.382 <P57>

30 No. of columns
30 No. of rows

50 No. of all sections:

OK

Q808 266 313
HL098 2ERHIE

57

Cancel

F000 256



7. Insert second and third terrain in cross-sections

Insert second and third terrain in the existing cross-sections in the same way as in the longitudinal
profile.

7.1 Insert the second terrain in cross-sections

1. Click on the Draw CS View icon.
<18 Copy Macro

“H Save Macro

Project Alignment Draw Macro
Manager CS View 14 Copy Element
Initial Setup ~ TCS Definition
2. Select the second terrain from the € Read terrsin
drop-down menu. s -
Table type Plot scale 200
3. Confirm by pressing the OK button. PLATELA ¥-scale factar: g
Y-scale factor: il
Input data
Input file - Layout
El | * CURRENT DRAWING * i
Input file - Profile
El | * CURRENT DRAWING * | G
Section | AXIS_01.Terrain_02 ~|

Indude correspondent sample lines {marked with =) £

First cross-section Last cross section

0.000 <P1= ~1023.421 <P53= e
Maximum section width left [m] 30 Mo. of columns 8
Maximum section width right [m] 30 Mo. ofrows 7
Elevation [m] 50 Mo. of all sections: 53
Humus thickness [m] 0.2

@ Insert roadway il

oK Cancel



7.2

1. Click on the Draw CS View icon.

2. Select the third terrain from the drop-
down menu.

3. Confirm by pressing the OK button.

30.000 285835
17.373 7BAB56

4364 2BRETI

Insert the third terrain in cross-sections

i Copy Macro

<§] Save Macro
Macro

44 Copy Element

Project Alignment Draw

Manager CS View

Initial Setup ¥ TCS Definition
€ Rea st
Tables Scale
Table type Plot scale 200
LSRR X-scale factor: il
Y-scale factor: il
Input data
Input file - Layout
B“ * CLURRENT DRAWING * v| r
Input file - Profile
B“ * CURRENT DRAWING = v| F
Section | AXIS_01.Terrain_03 ~]
Indude correspondent sample lines {marked with =) £
First cross-section Last cross section
0,000 <P1=> w0 1023.421 <P53= ~
Maximum section width left [m] 30 Mo. of columns 8
Maximum section width right [m] 30 No.ofrows 7
Elevation [m] 50 No. of all sections: 53
Humus thickness [m] 0.2
B insert roadway %l
OK Cancel
o o R - —Terrain_C3
I - - - _— — — e — "]
P1
0+0.00
| S el
& g E g g
3 g ] # g
2 g g E g



8. Edit cross-section tables

1. Run the Edit Tables command.

2. Click the plus and define a new rubric
name (TERRAIN3) and column height (10).

3. Then click Save button.

4. After that define a table name and
confirm by pressing the OK button.

<y Copy Macro
- <3 5ave Macro

Project Alignment Draw Macro Embankment
Manager C5 View ¢ Copy Element
TCS Definition
Settings  Edit Erase Draw additional Import  Draw  Current
Tables Cross Sections Roadway Pipes mm Mesh Terrain
14 Initial Setup
B Pick Profiles L\\) *
Rubrics settings
~—-CURRENT— ~ ¥ a3
Rubric number Rubric name Rubric height &
1 ROADWAY 10.00 x
2 FROM.AXIS 8.00
3 TERRAIM 10.00
4 FROM.AXIS 8.00 §
5 TERRAIN3 10 &
Rubric layout settings
Left area width 30
Right area width 30
Area height 50
Horizontal profile distance 0
Vertical profile distance 10
Ok Cancel
¥
B szve table p A I
TERRAIMZ
EXAMFLE
Table name TERRAINS
oK Cancel




5. Click OK.

6. Run the Draw CS View command.

7. Select TERRAIN3 from the drop-down

menu.

8. Then click on the Setting button

9. Check the box at the Elevation [m] and
select TERRAIN3 from the drop-down

menu.

10. Then click OK on this dialog and then

on the Read terrain dialogue box.

@ Fick Profiles
Rubrics settings
TERRAINS Rk 4=
Rubric number Rubric name Rubric height L]
1 ROADWAY 10.00 x
2 FROM.AXIS 8.00
3 TERRAIMN 10.00
4 FROM.AXIS 8.00 ?
5 TERRAIN3 10 &
Rubric layout settings
Left area width 30
Right area width 30
Area height 50
Haorizontal profile distance 10
Vertical profile distance 10
oK Cancel
[~
Tables Scale
Table type Plot scale 200
LSRR X-scale factor: il
Y-scale factor: il
Input data
Input file - Layout
= | * CURRENT DRAWING = v|
Input file - Profile
= | * CURRENT DRAWING * v|
Section  AXIS_01.Terrain_03 i

Indude correspondent sample lines (marked with =) @

First cross-section Last cross section
0.000 <P1x ~1023.421 <P53= ~
Maximum section width left [m] 30 Mo. of columns 8
Maximum section width right [m] 30 MNo. ofrows 7
Elevation [m] 50 No. of all sections: 53
Humus thickness [m] 0.2
B Insert roadway Q,
oK Cancel
Settings
@ Height 1 ROADWAY ~
@ ristance 2 FROM. AXIS ~
[J Draw track labels in rubric 1 ROADWAY
@ Draw track labels on elements
Labeling to rubrics
[l Distance FROM, AXIS
B Elevation [m] TERRAIN3 b

B Draw vertical lines

] Draw scale

oK Cancel



Final result:
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9. Draw TCS Elements

Construct roadway section geometry with Draw TCS Elements tools. Plateia provides capabilities for
designing and editing roadway cross-sections in a detailed way with almost no geometry limitations to
the final project design.

The typical cross-section elements (TCS)

Shoulder Substructure Edit
group of commands contains commands for L e . —
. . . .. mbankmen
inserting individual TCS elements such as S O .
shoulders, embankments, substructures, e e =
ditches, pavements, etc. It is possible to
insert TCS elements such as blocks, lines,
points, etc.
m > .
P1
2@0 0+0.00
g 8 g
8 g 8
§ & 8
3 F & = 2 3 g 8
4 4 g & & g g g
g B 38 8 g g g



10. Planimetry

Define a material area with the Planimetry command.

1. Click on the Planimetry icon.

2. Select the method Between CS, and
define the first and last cross-section,
between which you want to define
quantities.

3. Specify the type of planimetry quantity.
Automatic planimetry is divided into two
types: surface and length planimetry.

4. Specify material.

5. In Settings, specify Planimetry-polygon
definition:

- inner point: planimetry polygon is
defined by selecting a point inside an area,
surrounded by the planimetry polygon.

- between two polylines: planimetry
polygon is defined by two polygon lines,
bordering a surface. First defined so-
called reference polygon line and then a
second polygon line.

6. Confirm by clicking the OK button to
draw completed polygons with hatches in
their inner part.

Define Planimetry Quantity
Projection points Takeoff
Intersection Lines Mass Calculation Tools =
€ Define quantities
Select method
Between C5
First cross-section: P10+000.00
Last cross-section: P53 14023.42

Planimetry quantity

Type of planimetry quantity
Area (2)

List of materials

Asphalt

Settings
Planimetry-polygon definiton
Inner point

Additional setting

Use only TCS elements

oK Cancel

277.000
R 4

30,000 285.935
17.373 785,650

4364 28367

3500 282419

1
0+0.00

5 El

I

8 El

3 H
g g 8 g
Ed ] L] ]
2 g & i
g - 5 ]

TCS Elements Plot
Manager v

Zoom Plot

Help

30,000 228,556



11. Draw a 3D geological model

11.1 Draw missing TCS elements.

If you want to draw a 3D geological model you should first draw some lines between surfaces at the
edges. This will give you closed polygons, which you will be able to planimetry.

' - — — ——jlendn_03
e— — o ferran_02
i
1
e 0+0.00
g ] g
¥ | S
5§ 8
g 5 E & g 8 g 8§
& g 24 2 £ g
g B i§ & 5 | |
1. Click on the Line command in the Cross Shoulder Substructure Edit
Sections ribbon. Line Ditch Extend
Embankment
Pavement Insert Block Trim
Draw TCS Elements = Edit TCS Elements
2. Select the first and the last cross- | &G “
Sectlon. Select method
Between C5 o '
. First cross-section: P104000.00 w —
3. Select Between two elements option. . / "\
Last cross-section: P53 14023.42 - L—Lle
. Output Settings
4- Deflne the element Ia bel © Between two elements Element label: LINE_L
Ome selected point e 15.0000
5. Confirm by pressing OK. Conditons b slope: 30,0000
Draw in fil Indlination unit: g
Draw in cut
OK Cancel Help

6. Select a first and second element in the
drawing.

7. Then repeat the same process on the
other side of the cross-section.

© 2023 CGS Labs d.o.o., All rights reserved. 18



11.2 Planimetry

When you have closed polygons in the cross-sections, you can start with planimetry.

1. Click on the Planimetry icon again.

Define Planirmetry Quantity TC5 Elements  Plot
2. Select the method Between CS, and  pjection points Takeoff Manager ~ ~
define the first and the last CrOSS-SeCtion, Intersection Lines Mass Calculation Tools « Zoom Plot
between which you want to define
quantities. € Define guantities bes
3. Specify the type of planimetry quantity. Select method
Automatic planimetry is divided into two ESTERES |
types: surface and length planimetry. First cross-section:  py g4000.00 v

Last cross-section: P53 14023.42 v m

4. Specify material.

Planimetry quantity
5. In Settings, specify Planimetry-polygon
definition.

- inner point: planimetry polygon is
defined by selecting a point inside an
area, surrounded by the planimetry
polygon.

- between two polylines: planimetry
polygon is defined by two polygon lines,

Type of planimetry quantity
Area (2) w
List of materials

asphalt RS

Settings

Planimetry-polygon definiton

. . . I int e
bordering a surface. First defined so- et
called reference polygon line and then a Additional setting
second polygon line. Use anly TCS elements v
6. Confirm by pressing the OK button to . Cancel Help

draw completed polygons with hatches in
their inner part.

B

277,000
R 4

Pl
0+0.00

=
b
o
2
=
=
8
e
S
)
=
-
=
=
8
=2
<

ROADWAY

3.500 282419
5500 282.419

FROM.AXIS

30.000 285.935
17.373 285856
4.564 285871
2.099 285918
9.808 286,323
20.666 286,472
30.000 288.566

© 2023 CGS Labs d.o.o., All rights reserved.



12. Create a 3D model

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

1. Run the Draw 3D Model command.

2. In Layout/alignment enter the
alignment drawing, in Profile enter the
drawing of the profile and in Cross
sections enter the drawing of the cross-
sections of the roadway. Data sources can
be either in one group or in separate DWG
drawings.

3. Select the alignment from the drop-
down menu and define the starting and
ending cross-section.

4. Check the boxes at the planimetry
guantities you want to create a 3D solid
model from.

5. Check the box at the Align option to
connect the consecutive planimetry
polygons along the alignment. Otherwise,
it connects the adjacent planimetry
polygons with sectional straight lines.

6. Confirm by clicking OK.

Draw  Property Property Set Property Set Clash  [FC Civil3D

3D Model Manager

€ Draw 3D mode
Data source

Layout/alignment

*Current drawing =

Profile

*Current drawing =
Cross sections
* Current drawing =
Select alignment:
AXIS_D1

Select method
Between C5

First cross-section:

Last cross-section:

Select quantities

Editor Filter

v
P10+000.00 v
)

Analysis
BIM

P53 1+4023.42 d

Quantity name

[v BASE

[v BINDER_COURSE
[v CRUSHED_STONE

Align | Property grou

not selected

not selected

RIS

not selected

[CJErase entire 30 model

OK Cancel




