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INTRODUCTION

This tutorial shows the following:

- inputting points from XYZ file and creating terrain based on those points,
- creating polylines that represent the walls of the construction pit,

- making a surface of the construction pit,

- volume calculation and

- removal of the construction pit area from the terrain.

Before starting this tutorial, please download the following files:

- ConstructionPit.dwg (There are only two hidden polylines in this drawing, which you will use
in one of the steps.) and
- Terrain.xyz file.
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1. Digital Terrain Model

1.1 Input points from file

1. Open a ConstructionPit.dwg drawing.

2. Click on the Layout tab and run the
Input Points from File (11F1) command.

3. It opens a new dialogue box, where you
define the file with points and set which
data should be imported into the drawing.

3. Click on the Folder (¥) icon and find
the Terrain.xyz file. Select it and press
Open.

4. Click on the Points tab and select the
CGS points for the file type name from the
drop-down menu and the data from the
file will be automatically displayed in the
table.

5. Check the box at the Select Layer and
type 0_Points. You can also select a pre-
defined layer from the drop-down menu.

6. Type 2 for the number of decimal
points.

7. In the draw points option, select 3D
from the drop-down menu.

# O T os T . Draw Grading - [~
O . .
. o T + .. Edit Grading - -
Input Points Points Terrain
from File  report - = N _ Delete Grading B -
Points and Connections DTM and Grading = Drafting =
Insert points from file x
Points  Codes
Input file
File name: V| =
File type name: CGS points w d
Preview

Select sections

Options

() select layer 1]

Mumber of decimal points: 2

Draw points

@ oraw links

’ Draw points

Select all

8 Con "t draw points with 0,00 elevation

oK Cancel
—_—
Input file X
« 5~ 4 0> Desktop > ConstructionPit v G @, Search ConstructionPit
Organise v New folder =- 0 @
) Home | Name Date modified Type Size
> @ Petra- CGS Lab: 2023 _Plateia_ConstructionPit.docx 05/01/2023 07:42 Microsaft Word D..  21.640 KB
Terrain XYZ 04/01/2023 13:26 XVZFile 140 KB
W Desktop 2 2023_Plateia_TerrainEditingdocx 04/01/2023 11:26 Microsaft Word D...  19.422 KB
1 Downloads # 5 ConstructionPit_Example.dwg 04/01/2023 09:28 DIWG File 35318
File name: | Terrain XYZ v | ~
Open Cancel
Insert points from file *
Points  Codes
Input file
File name: | C:\Users\tiholep\Desktop\ConstructionPit\do_Published\Terra - ‘ =
File type name: CG5 points w d
Preview
EAST: | MNORTH: | ELEVATION: POINT_TYPE: | POINT_NAME:
514238.028 74928762 183.110 PK_DP 0
514238.476 74528.201 183.040 PK_DP 0
514232.693 74992375 176.010 PK_DP 0
Select sections Optiong
B sclect zyer [o_pors <]
Mumber of decmal points: 2
Draw points | =) w ‘
() oraw links
n Draw points
Select al B Don "t draw points with 0.00 elevation
Ok Cancel
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8. Uncheck the box at the Draw links option and check Draw points and Don’t draw points with 0.00
elevation boxes.

9. Confirm parameters by clicking the OK button.

The points are now inserted in the drawing. These points are defined as blocks. Based on those
inserted points, we will create the terrain in the next step.

Top View

1.2 Create terrain

1. Click on the Terrain (11L1) icon.

= - Draw Grading - -
i : - \d = Edit Grading \d \d
Input Points Points Terrain
from File  report - - v Delete Grading - -
Points and Connections « DM and Grading = Drafting -
2. Define a surface name and press OK. 3
Surface name: Terrain
oK Cancel
3. As input data in the drawing are '@
elevation points, you select »Points &
. P . Y Surface name: Terrain w @ + X
Breaklines« option from the drop down-
. Data e
menu. Then click on the Plus button ( ¥ ), e e _ _
. . - Data type: Points & Breakiines IRE 2ib 4
select all the points in the drawing and :
Filter: Broints
press Enter. @5locks
Bralyline
8 3D polyline
BLine
4. After that you need to choose the way
the terrain will be shown in the drawing.
There are several different ways available. Outer
If you do not check any of the options and -
confirm by clicking OK, the drawing won’t () Triangles N
change, but the software will remember (] Boundary
the terrain and use it for drawing the (J Contours

profile and cross-sections.
oK Cancel Apply



5. To show the terrain as triangulated | @ createurface
irregular network click again on the

. . . Surface name: Terrain ~ EL% ok x
Terrain(11L1) icon. Check the Triangles
box at the bottom of the dialogue box and Data source:
Data type: Points & Breaklines RE BEb 4
press OK.
Filter: Broints
Btlod=
BFalyline
B 30 palyline
BLine
Outer
Draw
ﬂTriangIes %
[l Boundary
[ contours
oK Cancel Apply

If you want you can then simply change
the colour of the terrain by changing the
colour of the layer.

£ 49 0o 5 F] Elcrestesock (g

P oo 7Bty -
etz [] 0_points .. BEdtslock~ €~
P00 [l 10_DTM_EXCESS_LINES Blocks

5621 ] 10_DTM_TRIANGLES
P2 ] PLA_DP_ELEV
P2 [l pLA DP_LaBELS

Layers...

@Y




1.3 Edit terrain

To edit terrain run the Terrain command again and select terrain you want to edit from the drop-
down menu.

1. Run the run the Terrain (11L1) . O . Draw Grading =

command. _ _ = = : Edit Grading - -
Input Points Points Terrain

from File report = o v Delete Grading = -

Peoints and Connections + DTM and Grading ~ Drafting =

In this step, we will remove the redundant
points.

2. Select the »Points & Breaklines« option  Create surface X
from the drop-down-menu.
Surface name: Terrain w ﬂ L ] x
x . Data source:
3. Then press cross (=), select the points Data type: boints & Bracklines <1 [+ Izl
that you want to delete and press Enter. iter grons
Bslodks
X . B rolyline
4. Press apply and the terrain will be gio polyline
ne
refreshed.
Outer
Draw
B Triangles %
| Boundary
[:]Conhaurs
[o]'4 Cancel Apply
PR—— HIDE POINTS
e,

- You can hide points by
I e Q{,m hiding the layer they are on.
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2. 3D Grading

1. First, you show the layer 0_Polylines.
You can then see two polylines in the
drawing.

The bottom one (blue polyline) shows the
bottom of the construction pit.

2. Run the Draw Grading (21P2) command
and select blue polyline.

3. After that select the side. It is necessary
to choose the outer side. This means that
you click somewhere on the outside of the
polyline (outside the blue polygon).

4. Then click Enter twice to draw the 3D
grading along the entire polyline.

5. A new dialogue box opens. Select the
Terrain from the drop-down menu for the
target surface.

6. Next, define the grading name.

7. Then set the criteria for the fill. Select
the Offset/Relative elevation from the
drop-down menu. After that define offset
(0.3) and relative elevation (3.0).

8. Then click this arrow ( < ) and the same
values will be entered automatically for
the cut.

9. Confirm parameters by clicking the OK
button.

£z

t

Layer
Properties

@0 off Mo

@5 WMo

" *f . 0 Points
@ 9 o' I 0_Polylines

@ o o' Il 10 DTM_EXCESS._LINES

. Draw Grading - [~ ¥
._I. . Edit Grading M- - X
Terrain ° Fixed
= _ Delete Grading - [ ~ Element
OTM and Grading = Drafting =

Grading 1

O

Alignment

-

Alignment =

pZ

BestFit

X

<

x

Criteria

[ ofset

Relative elevation

Slope (cut): Slope (fill:

Element name

2|

Offset/Relative elevation

Cut:

0.000 0000

(NES

LRI

[x

Criteria

Offset

Relative elevation

| Slope (cuty | Slope fil:

Element name

Offset/Relative elevation

oK

0.000 0,000
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Based on the entered criteria, a new polyline is drawn:

10. Run the Draw_Grading (21P2)
command again. +

Terrain

=

DM and Grading =

11. Select the green polyline.

12. After that select the side. It is necessary
to choose the outer side.

13. Then click Enter twice to draw the 3D
grading along the entire polyline.

Fixed
Element

I8

Alignment

-

Alignment =

14. A new dialogue box opens. Select the
Terrain from the drop-down menu for the e
target surface. =

//

BestFit

X ]

<

+
B #

Criteria

Slape (fll):

g

15. Next, define the grading name.

16. Then set the criteria for the fill. Select
Offset/Drape/Elevation from the drop-

cut:

Offset/Drape/Elevation T

0.000

[+
[x

down menu. After that define offset (1.0). [ <

Relative elevation| _Siope (cutl | _Slope (fill:

Element name

17.Then click this arrow(Q)and the same
values will be entered automatically for
the cut.

Offset/Drape/Elevation =

0.000

18. Confirm parameters by clicking the OK
button.
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2.1 New terrain — Construction pit

1. Click on the Terrain (11L1) icon.

- - Draw Grading - -
. . = = . Edit Grading - -
Input Points Points Terrain
from File  report - - - Delete Grading - -
Points and Connections « DTM and Grading ~ Drafting «
X

2. Click the Plus button to add a new | @ crese oo

terrain.

3. Define a surface name and press OK.

Surface name:

Terrain ~ E b 4

Data source:
Data type: Paints & Breaklines RN 2Eb 4
Filter: B Foints
Btlod=
BFalyline
B 30 polyline
BLine
Boundary bype: Outer
Draw
B Triangles %
[l Boundary
E] Contours
oK Cancel Apply
(' Add surface =
Surface name: ConstructionPit
oK Cancel
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4. Select »Points & Breaklines« option | ¢ cresic surface
from the drop down-menu. Then click on

Surface name: ConstructionPit
the Plus button (*) and select all 4
. Data source:
polylines and press Enter. : :
Data type: Points & Breaklines
. . Filter: Broints
5. Check the box at the Triangles option. E5locks
Bralyline
B 0 polyline
BLine
6. Confirm by clicking the OK button.
Boundary bype: Quter
Draw
B Triangles
] Boundary
[:]Conbours

Construction pit in 3D view:

O

Cancel

Apply

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

11



2.1.1 Boundary

1. Run the Terrain (11L1) icon again. i Se o | i - [P -
: Lot - + . Edit Grading - 1.
Input Points Points Terrain °
from File report 5, ~ - - _ Delete Grading N =
Points and Connections OTM and Grading = Drafting ~
2. Select the ConstructionPit from the @ Create surface P
drop-down menu.
P Surface name: lCcnstructionPit vI ﬂ X
3. Select Boundary for data type and Pata source: I E %
Data : IBoundarv s
outer for the boundary type. st type
Filter: Points
Blocks
. i
4. Then click the Plus button and select e
the boundary directly in the drawing. s
Boundary type: lOuber VI
Draw
B Triangles %
[l Boundary
E]Conbours
[0]4 Cancel Apply

5. Press Enter and then click OK.

Completed construction pit:
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2.2 Volume calculation

1. Run the Surface Volume command.

2. Select the base surface (Terrain) from the
list.

3. Select the target surface (ConstructionPit)
from the list.

4. The result is cut and fill volume quantity,
which is written in the command line.

Surface Surface Polyline 2D/3D

Civil

Polyline  Polyline Polyline Label

volume editor Polylines from points Section Offset Polyline

Line

(C Select a Surface

(= Add external references

Select a Surface

Surface Type
@ Terrain CGS Surface
@ ConstructionPit CGS Surface
F& 0_Points CGS Paints
OK Cancel

Cut: -85694.818667
Fill: &.eeee8l

3. Removal of the construction pit area from the terrain

1. Click on the Terrain (11L1) icon.

2. Select the Terrain from the drop-down
menu.

3. Select Boundary for the data type and
Hide for the boundary type.

4. Then click the Plus button and select
the boundary directly in the drawing.

5. Press Enter and then click OK.

- - Draw Grading - -
. . - - 5 Edit Grading - -
Input Points Points Terrain
from File  report - - - Delete Grading - -
Points and Connections « DTM and Grading ~ Drafting «
{0’ Create surface >
Surface name: I Terrain vI ﬁ + X
Data source:
Data type: IBoundary vI E b4
Filter: Points
Blocks
Folyline
3D polyline
Line
Boundary type: IHide w5 I
Draw
B Triangles %
[ Boundary
[T contours
oK Cancel Apply
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The result:
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