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INTRODUCTION

Street reconstruction generally includes the removal of all existing asphalt surfacing and excavation of
the road subgrade materials. The road is rebuilt from the button-up, with new or reclaimed aggregate
base and at least two layers of new asphalt surfacing. In the following procedure is represent how to
design the road’s reconstruction using Plateia software.

1. Preparing Survey Data

Open the dwg file that contains point’s data and follow the steps that are described below. The
commands in chapter Surface will guide you throw the operations to create appropriate input data
that are relevant for the further processing. In case you already have the file of standard type (XY2)
and it contains also the data regarding the connections among the points, skip to chapter 1.5. Input
Points from file and proceed following the tutorial from there.

1.1. Change Point Type

El

1. Start with Utility Ribbon Panel. [ £ & vawerdng | i

D} Edit Point Data

=

Mo
Input Points © °
from File "} -

Paints and Connecti q} Search for Paints

2. Click on Change Point Type command and
select the points in the drawing.

reconstraction®

B=0 Verify Double Points

<

Point type change X
. . D=4' Move Attribute
3. After pressing Enter, the Point type change i
dlalog bOX OpenS ul?;m Auto-arrange Attributes Selected point types: Points:
07 Rotate Attributes St |~ =
o AK_CPP

. . . i AK_DP
4. On the left, there is a list from which you can 0,09 st Atrbute Lobels | Atrbutes: ACLER0m
select a point type into which you want to § Rt Change o o L:LB;L e
convert a selected point group. You can assign an e — CROSS_SECT b s
appropriate attribute of an existing point for = RN CROSS SECT.SYM v}
each new point. The existing point attributes can
be selected from the pull-down list. =

1.2.Edit Point Data
1. Click on Edit Point Data command. = [t & & oawordng
Input Points ,., o7 8% Edit Point Data
2. Select all the points in the drawing which fromFile  *4 - =
attribute you would like to change, and press | o 2nd Connect) T searchfor Peints
reconstraction™
Enter. I:|=3 Verify Double Points
. . g o= M Point attributes edit b4

3. The Point attributes edit dialog box opens g ove) OB

where you can change attribute values and
decide whether they will be visible or not. After
the point type selection is done, corresponding

PK_DP

Selected point types

Attributes
attributes automatically change. Atribute Visibility [ Value
LABEL [ -
ELEV [v -
CROSS_SECT |— 0
CROSS_SECT_SYM ([ 0
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1.3.Transform 2D Points to 3D Points

1. Select the Transform points from 2D to 3D
and Reversed command.

2. The Transform points from 2D to 3D and vice
versa dialog box appears.

3. Press the button Select points and select the
points you would like to transform.

4. Tick the 3D method and press OK.

- o
iR gERe
- &

Transform Points from 2D to 30 and Reversed

@Draw Grading
Input Points Terraln @Edlt Grading
from File - n\, - @Delete Grading
Points and C Dt
x| prO| ¥
T

04 Transform Connectiens from 2D to 3D and Reve

= @

/v/v

w

Generate Break-lines from Connections

N

Transform points from 2D to 30 and vice versa X

Select points
Method:
[@)i] Number of elements

@30 Elevation:

Cancel

1.4.Extract X, Y, Z coordinates from Entities to an XYZ file

1. Select the XYZ Extract from Entities ->XYZ
command.

2. After starting the command the following
dialog box opens.

3. First press the button Select entities and select
all the 3D AutoCAD entity points that you want

to save as XYZ file.

4. Press the button QS file name to save the XYZ
file. Define the file location.

5. Confirm with OK.
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@; Draw Grading

o=
- -
Lo '-}x-

=

Yo a P - :
i m T = Edit Gradin
Input Points 4 Terrain @ g
fromFile ™% ~ ™~ T @& Delete Grading

OTM and Grading

M AL F[EE D e x Qt

{0 Points and Connections

XY Z Extract from Entities x
Output file
>3 Q5 flename c:\users\karin ponikvarappdatatroamingcgsatcgsplus

Buisting sections: Drawing entities

7

> Select entties

Number of selected elements: 359

Section name:

Cancel




1.5.Input Points from File
1. Press the command Input Points from File.

2. Insert points from file dialog box opens.

3. Pressthe icon to open the folder, where
you can select any file containing survey point
data and connections data.

4. If the selected file was created using the
Plateia program, then you need to define the
appropriate code for the certain point using the
Codes tab.

5. Press OK to insert points into the drawing.

YIRS
& o n/’\u - /.E, -

Project Alignment Input Points w
Manager from File i \ -
Initial Setup « Points and Connectio... =

Insert points from file

Points  Codes

Input file
File name:

C:\Jsers\karin. ponikvar \AppData'Roaming\CESAVCGSplus 20 vl

Select all

File type name: CG5 paints v| |¢d
Preview
EAST: | NORTH: | ELEVATION: | POINT_TYPE | POINT.NAME |

10000.000 5000.000 500.000 PK_TP P1

10296.050 5000.000 483,117 PK_TP P2

10493407 5064.452 491,926 PK_TP 3 .

< >

Select sections Options
[TRAVERSE_POINTS [ select layer 0
?1‘ MNumber of decimal points:
3 Draw links
5
3

Draw points

Don "t draw points with 0.00 elevation

1.6.Generate Break-lines from 2D drawing and XYZ data

1. Connect the points that represent the edges
of the road using the AutoCAD command PLINE.

2. Select the Generate Break-lines from 2D
drawing and XYZ data command.

3. Press the button Select 2D Line/Pline objects.
Then choose the polylines that represent the
road edges and press Enter.

4. If the line is not connected to the points, the
error occurred and the lines are colored in a
different color than the properly converted lines.

OK Cancel
E R (! Draw Grading - 5~ GD
S e e &3Edit Grading - -
Input Points Terrain —_ . Fixed
from File S - @Delete Grading “ow {O = | Element-

Points and C ot
ZIE E Transform Points from 20 to 3D and Reversed

3D

4 Transform Connections from 20 to 30 and Reversed
3D ; .
Generate Break-lines frem Connections
Bp Digitize Break-lines

H)
"/\U Automatic 2D-contours Elevation Definition
L3

30/: Generate Break-lines from 2D Drawing and XYZ Data

© 2020 CGS Labs d.o.o., All rights reserved.

Generate Break-lines from 2D drawing and X¥Z data *
Points in the drawing  Paints from fle  Settings

Layers

[130 edges Cerrors

10_3D_BREAK_LINES 10_3D_BREAK_LINES_ERRORS
2D Line/Pline objects

| Select 2D Line/Pline objects Number of entities: 245
Points in the drawing

Select points Number of points: 716
Vredu Preklici




2. Surface

1. To create the digital terrain model select the
Terrain command.

2. In Add Surface dialog box fill in the surface
name and confirm with OK.

3. In Create surface dialog box, select a data-
type from the drop-down menu and press the

button +
points and polylines in the drawing.

4. Tick the Triangles and Boundary checkbox and
press OK.

5. On the basis of the coordinates and breaklines
— borders the command calculates a triangle net
that is best fitted to the actual terrain condition.

© 2020 CGS Labs d.o.o., All rights reserved.

@ (&3; Draw Grading g~ 5~
| @¥Edit Grading - Ll
Terrain o L.
- @Delet& Grading e @ -
DTH and Grading Drafting «
BF Add surface
surface name: | o™
oK Cancel
to add components. Select all
BT Create surface *
Surface name: oM b ﬂ o+ (X
Data source:
Data type: Points & Breaklines IRE b 4
Filter: [APoints
[ABlocks
EAPalyline
413D palyline
[ALine
Boundary bype: Outer
Draw
[ Triangles %
[ Boundary
I:‘Contours
oK Cancel Apply
5




3. Create Horizontal Alignment

3.1.Alignment Manager

1. Click on Alignment Manager icon to define a
new alignment name.

2. A dialog box with a list of alignments and its
parameters opens up.

3. To create a new alignment right click in Axis
manager dialog and select New Axis. Prior to

Initial Setup «

S

ﬂg:"v
b+ o .

“.f '\u - /I_:;} -
Input Points w
from File i n\, -
Points and Connectio... =

Axis Manager

;"‘g‘ Parameters

Axis Name:

designing of a new alignment, you need to define ®z Parameters AXIS_D
. . ey . Cat -
it by stating the initial properties (name, TeIen Desarpton: |
description, starting station, lanes type...) and 2= Station control hsﬂ“j'ﬁ”gs‘:m”’ | = ED
define it as a current alignment. Station Directon veibity
Mew Axis +Increasing (®) visible
4. In the Parameters subsetting define new Refresh s Otnvisile
alignment name and starting station. Station SEEE TS NEnhE Drape to surface:
direction on the alignment can increase or iy
decrease. If you have more than one alignment,
you can make a selected alignment invisible. This s
OK C, |
means that all layers related to a selected =
. . . 2% standard x
alignment can be automatically switched off. & standar
Axis: AXIS_1
5. Set the design speed for alignment in | Roedfuncton: Long distance roads
Category subsetting and define design speed | FRedbtee Highway - AC v
influences on alignment design parameters. TNy Flat ~
sen e - Ea—
6. In Lanes subsetting define the characteristic
. . View Critical Parameters Standard overview
lanes section. You can define lanes separately for
left and right side accc?rdlng to the ahgnrrnent. —
There are some predefined lane types available
in the Predefined types window. B Lone Marnge
Axis Name: AXIS_0
Fredefined types
default ~
Current
AC130
AC110
HC110
HC30
GC100
GC30
GCS0
GC70
RCB0
.
RC70 Right
[{((::6500 Width [m] Road-Lane Label Width [m] Road-Lane
tggg 3.5 Yes 1 LANER1 3.5 Yes
LC40
LP50
LP30
MP50
g":é?]lt Delete Add Delete
Cancel
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3.2.Create BestFit Analysis

1. The command Create BestFit Alignment on
the basis of the given sequence of points or the
polyline calculates and draws BestFit alignment

® 59173
L * 5 N Edit Alignment in TP «

Fixed  Alignment] BestFit

. :%;Edit Floating Elements

Element~ - 3 Alignment Data +
that best fits the given elements. Alignment
. . .| BestFit Alignment it
2. After invoking the command the BestFit
Alignment dialog box appears. s
g g pp ODne string @Two strings
. . e . AutoCAD blocks
3. First, specify that the BestFit alignment will be | ©* ’ n—
arameters
created from two sets of input objects. Select
Polyline. Press the button to select the Polyline 1
and select the polyline that represents the right &
roadway edge. Then repeat the procedure to Wieeding options
define the Polyline 2, but in that case, select the | g pgyine Dsprals
i . Polylines 1: e
polyline that represents the left roadway edge | £ i
Polylines 2: B -
[ Detect straight lines
4. Check the Show report checkbox to draw T
. . . . . Ali t direction:
BestFit report, including the regression analysis | ~ f |
result =S I
Alignment name: e AXIS_2 Draw centerline as Intersection line
5_ Conﬁrm Wlth OK [+ Draw as Tangent Polygon Dlvieed
Shaw report
0.000
6. In the Draw lines and widening dialog box c4
. . . . . [ suplement
select vehicle combination to calculate widening.
[[] Optimization of elements {can take a long time)
Cancel
Drrawv lanes and widenings *
Parameters
Road-Lanes Draw Widenings Calculation Standard Crervier
Left: Right:
LAME_L1 3.5m) LAME_D1 (3.5m) Half of the transition-length {line-arc, arc-arc)
Calculate (0.1*road_speed*road_width)
91.0
wehicle-combination
larry (10.0m) [ eoach (2.0m) [Jhus ¢8.5m) Choosing only one type means a
BB T combination of two equal vehicles.
Editor
Skat Radius LAME_L1 Axis LANE_Dr1 2
0.000000 0.000 0.000
0.904234 0.000 MULL
1.808588 MULL 0.000
65.724925 2(741.185) 0,135 0.000
129.641261 MULL 0,000
211.428063 0,000 MULL
293214866 MULL 0,000
339.506240 4(1646.4368)  0.061 0.000
385.797614 MULL 0.000
4N1.47737N0 N.0nn ML %
= Insert Remove =]
Cancel ] bon't show this dialog again

Output data is the alignment with main elements that best follows the course of the given elements.
To input regression analysis results in the drawing select Place diagram in DWG and define the location

of the report in the drawing.
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T2

[LLITITHTTTT

Regression Analysis Results (AXIS_T)

Maximum offset: 1.67 Average offset: 021

- a X

Minimum offset: 0.00

“’“1“ T \/”‘

P
~H

Point  Exdude Offset Station Pt Northing PtEasting Ent Northing Ent Easting ”~
3 [ -040 59.05 1462977396 421968.6301 146257.4073 421968.4085

4 O o 78.74 146286.9519 421985.0976 146286.9853 421985.1170 -
5 O o 828 146284 9142 421988 6451 146284.3491 421988 6648

6 0 o006 86.93 1462829033 4219922147 146282.9549 42159922430

7 O |oms 9103 1462809227 4219958065 1462810041  421995.8438

] O o %513 1462729761 4219994133 1462790981  421999.4829

s O |os 9759 METTEIE] 420015850 ME27TSR01 4220016672

10 O s 923 METIOTA 420030465 ME2T2413 4220031323

1 O a7 106.25 G7ADISY 4220003755 ME2TAIG51  422009.4483

12 0 oz 112.85 1462707828 4220162559 1462709923 422016.3492

Recalculate Optimization ON | | [y

4. Create Sample Lines

Continue with defining Sample lines on the alignment. Plateia offers a variety of tools for designing
sample lines. In this tutorial, we will use Draw Sample Lines command.

1. Click on Alignment Manager icon to define a
new alignment name.

2. In the Draw cross-axes dialog box define the

Fixed Alignment BestFit ~
Element~ < ~  /3Alignment Data ~
Alignment -

G) G . ‘l ﬁEdit Floating Elements
g-,,.- P

~ZEdit Alignment in TP =

}28( @ = ghh = %Draw Intersection
p—

Sample 7 f" @Edlt Intersection
lines~ ﬁ - e &Reﬁesh Intersection

5z
?28{ Draw Sample Lines

. . Diravy cross-axes *
distance between sample lines. Enter left and
. . . Cross-axes bypes

right width of the generated sample lines and [ Equidistart: nside fms:

define the prefix and starting number for sample Eolee o et e (R, SRR

I I nes name. Starting station [m]: 0.0000

Ending station [m]: 1916.4960
(®) align at starting station (O align at ending station
[ Ak the start point
At the end paint
[ at the b, el. startfend points
Cross-axes parameters
Distance between cross-axes [m]: | 20.000 |
wickh lefi [m]: [ 30,000 |
Wwidth right: [m]: | 30,000 |
Prefix of the cross-axis name: | P |
Starting cross-axis counter: | 1 |
_— Cross-axes counter: (®) increasing Cal
e
© 2020 CGS Labs d.o.o., All rights reserved. 8




5. Longitudinal profile and superelevations

Usually, the definition of superelevations follows the vertical alignment design. The program can
calculate superelevations according to the official standards such as radius, speed and superelevation
rate diagrams or they can be constructed based on the previously calculated data stored in the CRO
file type. In this chapter we describe both procedures:

a) Create superelevations according to the standards
b) Superelevations constructed based on the previously calculated data

a) Create superelevations according to the standards

5.1.Create longitudinal profile

1. Click on Profile panel in the Plateia Ribbon to =7 — 121 ;
. . X . & ATHH 1
continue with the profile design. _;::J "
ar 7
Project Alignment Draw i <
2. Insert terrain in profile view with the Draw Manager | Profile View| ( a
Profile View command. Initial Setup «
£ Input terrain X
3. Select Plateia table type, for source data use _— s
*Current drawing*, or select another drawing to i Horontel
which your alignment design was saved if you ©nlowtatie SECTION-1: 4051 || [t R
started to draw profile in a new drawing. R ¥ &
Inpuk Data
. . . = *Currentdrawmg* v @
4. Press OK and define the location of profile = S |
ectionfSurface ARIS_1.0 v
view in the drawing. .
From station 0.000 <P1> ~ | Tostation 1916.496 <Pa7>
Base elevation 599 | Minimum elevation 602.44
Top elevation 623 | Maximum elevation £20.95
Settings
Laheling al - Draw verticals
Craw Horizontal Elements
Harizontal road elements
[ Lane widths
Lane widenings
Cancel

[
&
(8o 530.00
N
X000 noe a0 1w a0 000 ) o nm o a0 xm nm o o nm o0 0000 nme a
g ] § F H § H § H F 8 8 E H E - H § H H
i ¢ 8§ & ¢ 8 § %§ % % % B E § % B & ®B % %
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5.2.Define Superelevation

1. Define superelevation with Calculate

Superelevations command.

2. In the Calculate Superelevation dialog box
select the Roadway type. You can choose from:
e Undivided crowned,
e Undivided planar,
Divided crowned with median,
Divided planar with a median.

3. Select the Pivot method. You can choose
from:

e Center means that the superelevated
roadway pivots about the center of the
roadway.

e Lane means that the superelevated
roadway pivots about the edge of the
roadway lane that can be defined for
each side of the roadway.

4. To define the superelevation’s limits, tick the
Maximum and minimum superelevation [%]
checkbox and enter the value.

5. The result is the line that describes the

A o BB A @ &
Label Save Calculate i

A “B settings Profle | Fuperelevations =
superelevation -

£ Caleulate Superelevation

Ares 0,000 - 1916.496

Roadway type

Superelevation bype: Undivided planar o

Pivat methad: Center ~

Attainment method in tangent-curve

Method: Table values ~

% of transition an kangent B6.667%

Correction of attainment in spirals

Type: Mone ~

Limits,

[CImaximum superelevation [%]: | 7.000%
CIminimum superelevation [%]: | 2.500%

road’s superelevation, which is drawn in the =
SUPERELEVATION rubric.
=
s 2 3 3 &% % 3 3 =3 a3 3 3 2 3 3 =3 3 3 1 [
i F F F B 5 B }POR M OFOFOF R o§ o8 38 o§ oFoboRoE
m!"—-h"—uF'— —._.m, — I ELE | —:— =71 —
T e —— =
et 1 B _7[*“_1____"'___,_E‘__Ta__-ié_s,__s_.éi_“_
Tl T T [T~ o Ty T~

© 2020 CGS Labs d.o.o., All rights reserved.
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b) Superelevations constructed based on the previously calculated data

5.3.Save cross sections
1. Click on Layout panel in the Plateia Ribbon.

2. Click on Save cross sections icon to save
sample lines draped onto the DTM to CRO file.

3. Define output file data. In the List of
projections select the alignment and press OK.

8~ iy~

Sample

Ve s

lines - .ﬁ- ,f?..

Sample Lines

and To... =

Save Profile| Save Cross| Draw Visibility

. Analysis~
#AXIS_1.0 sample Lines and Tools
¥l Cross Section Station
*¥1 Ref.Height Height in axis i w
*1 Distance Height Symbol Save crosssections
PL G@.e+8. 000

597.000  562.440 Output file data

_{@.522 6e2.438 i | |cYrazvoj\testiranje20200511 engldrape_c3d.cro ~ B

-@.5a2 GE2.43a

@5 GE2 . A31 List of projections

3.218  6092.498
3.218  6092.498
3.281 602.500

Select all projections

AXIS 0.0

AXIS 1.0

FILLET_1.0

FILLET_2.0
. FILLET_3.0
P2 0.0r00.00 Select in the drawing FILLET_4.0
LO7.008  602.638
-3.837 g@2.527
-3.837 602,527
@639 GE2.639 Save correspondent cross axes from all axis
8.874 692.648
8.198 602.641
2.755  682.730 Cancel
2,757 6892.729
2,762 692.729
4,963 6e2.771
4,963 6e2.771

5.4.Create longitudinal profile

1. Click on Profile panel in the Plateia Ribbon to
continue with the profile design.

2. Insert terrain in profile view with the Draw
Profile View command.

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

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

© 2020 CGS Labs d.o.o., All rights reserved.

¢ &

Project Alignment]
Manager

= Bl X
/'.-llt ﬂlﬂ m
L [
Draw

Profile View g %&

Initial Setup

EF Input terrain x
Table Scale
Current table Horizontal 10001 >
®)Hew table SECTION-L: A¥IS_L [ 100 e
FLATEIA ~| &
Input Data
= | * Current drawing * V| [a
Section/Surface AXIS_1.0 v
From station 0,000 <P13 ~ | Tostation 1916496 <PI7> ~
Base elevation 599 Minimum elevation B0Z.44
Top elevation 623 | Maximum elevation 620,95
Settings
Labeling Al v Draw verticals
Draw Horizontal Elements
Horizontal road elements
Lane widths
Lane widenings
oo
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5.5.Define Superelevation

Superelevations of an existing road can be generated based on survey measurements of an existing

road.

1. Use the command Draw existing
superelevations <- CRO.

@ s Tz

= e,
Caloulate "? Calculate
2. Draw existing superelevations <- CRO dialog box Superelevations -5 | New Profile
opens. Press the button Cross sections to open the Superelevation v | Reconstruction
CRO file. Draw existing superelevations <- CRO e
3. Survey data prepared as a file type CRO is the 22 Cros sectons | |Shemelie-tranie 001 engerepe el v
input needed for the calculation of superelevations. =
The program calculates the superelevations for
both left and right side of centerline based on three _
points: e e
e Two points (left and right of centerline) with
an ROADEDGE attribute and —
e One point on the road centerline.
4. The result of superelevations calculation are the
lines drawn in the SUPERELEVATION rubric. Based
on superelevations of an existing road, you can
design the superelevations of the new road.
- are — g % L

kp ME

[y

5.6.Convert POLYLINE to superelevations

The Convert Polyline to superelevations command is designed for a conversion of a PLINE object to a
superelevation line. You have to decide if the converted PLINE object will become the left or the right

superelevation.

1. Run the command Convert Polyline to
superelevation (31K4).

2. In the dialog box select the lane that will be
converted. Choose the polyline in the
longitudinal profile that represents the lane and
press Enter. Repeat the same procedure to
define the other lane.

Coreeert POLYLIME to superelevations x
Select lane:
(®) LaNE_L1
() LANE_R1
Cancel

=121.83

IB3ST

© 2020 CGS Labs d.o.o., All rights reserved.
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6. Edit Superelevations and Curbs

1. Click on Edit superelevations and Curbs icon. e |ﬂ = A
€ @

2. in Edit Superelevations and Jumps dialog box Calculate "f? Calculate E
you can edit superelevations for particular Superelevations -z | Mew Profile
lanes. Absolute and relative elevations can also Superelevation ~ | Reconstruction
be edited.

B Edit Superelevations and Jurnps %
3. To edit the superelevation value, click on the BT o Bom 7 %
appropriate field in the table and enter a new
value.
4. Jumps can be added, deleted and their sEree ~oEo0 B0 720 2500 pos.07

properties can be changed along the alignment.

5. To add stations to the list, press on button

Superelevations ~ + E

+ Elerment Station LAME_L1 LAME_D1 |"
° The Statlon can be Tangent -29.52490 -2.50000 2.50000
e enteredin the command line, 0.00000 2.50000 -2.50000
. . R=-741,18 1.80859 1.51680 -1.51680
e shown at an optional point of the T a0 o000 20000
longitudinal profile, 13.9%7 -7.00000 7.00000
. . Tangent 129.64126 -5.5000 550001
e shown on an optional point along the P, 250000
alignment if it is located in the same w21 -2.50000 250000
drawing as the longitudinal profile. ReToiGas | IMNAT 750000 e
20821482 -4.00000 4,00000
38079766 -4.00000 4.00000

Tangent 38579761 -2.50803 250803 v

E E OK Cancel Apply

7. Calculate Points to Create New Profile

Command Calculate New Profile calculates points for a new profile. New points are calculated by
raising/lowering entire roadway pavement.

1. Click on Calculate New Profile icon. e
zZn & 1T |z
A 1| Bl =~
2. Reconstruction dialog box opens. Here you can Calculate . || Calculate
Superelevations -z ||MNew Profile

define the thicknesses of the wearing course,

.. . Superelevation » | Reconstruction
minimum and maximum of the base course.

The wearing course represents the uppermost layer
of a pavement that comes in contact with traffic. It
is typically placed on the base course.

© 2020 CGS Labs d.o.o., All rights reserved. 13



3. You can view the existing terrain
line while editing thickness of
resurfacing materials. Volumes of
wearing course, base course and
milling are calculated automatically,
so the user can define the optimal
height of vertical alignment.

e

4. If you press the button , the
Settings dialog box opens. Here you
can define which parameters you
want to see in the display window.

5. Check Draw reconstruction points
option and confirm with OK.

For a detailed description of the
parameters see the Help file.

B Reconstruction *
= |*Current drawing * \,‘ @DTM ~
EUTEES = _

=508 ST —7t0h B02.454
X A
Station | e/ | Wearia. | Min. b Max b, Weari.. | Base o, Milin.. [~
P1[0.0+0.000] -0.140  0.040 0100 [RELM 0280 0700 0226 Yolumes
L0+0.1 -0. | . 0180 . 3 ..

Weating course [m3]:
P2[0.0+20.000] | -0.140 | 0.0 | Q100 0180 0280 | 0701 | 0628
PI[0.0+40.000] | -0.140  0.040 | Q100 01A0 0283 | 0706 0770 Base course [m3]:
PA0.0+60.000] | -0.040 | 0040 0100 0180 0285 | 0713 | 0511 Willng [m3]:
PS[0.0+B0.000] | -0.140 0.0 | 0100 0180 0285 | 0713 0623

Terrain limits
PE[0.1+0.000] | -0140 | 0040 0100 0180 0284 | 0710 | 0557 Lt e »
P7[0.1+20.000] | -0.140 0.0 | 0100 0180 0283 | 0707 | O.640
PR[0.1+40.000] | -0.140 | 0.0 | Q100 0180 0282 | 0701 | 0M9
PO[01+60.000] | -0.140  0.040 | 0100 0180 0281 | D702 | 0.807
PI0[01+80.0..| 0440 0040 | 0100 0180 0280 0700 | 0.892 Draw vertical alignment
P11[02+0.000| -0.140  0.040 | 0100 0180 0280 | 0700 0.666 ] remw reconsiruction points
P12[0.2+200..| -040 0040 | 0100 0180 0280 0700 0817 [ braw tangents between points

v
Cancel Apply

After the superelevations of an existing roadway have been calculated and the new ones designed,
you have to define the elevation of the vertical alignment. Assuming the fact that you want to cover
the roadway with an asphalt of appropriate minimal thickness, it is necessary to determine the point
that will, with respect to the calculated superelevations, increase the vertical alignment to the highest

possible level.

There are two ways to design new vertical alignment: by points or by tangents between points. If points
are used, then the user can create vertical alignment with BestFit functionality. There are also
possibilities to take the limited terrain into account for reconstruction analysis.

In our case, we used to add vertical alignment to profile by (reconstruction) points. You can see the

result in the picture bellow.

© 2020 CGS Labs d.o.o., All rights reserved.
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8. Create Vertical Alignment

The command enables to calculate offset of a selected input object and to create the vertical

alignment.
1. Click on Create BestFit Profile icon. f o | gaEditProfle A %k
bt r_‘ 4]
- = Mave PVI 2 .
. Profile | BestFit dmtave wh ak Label
2. Input object can represent one or two sets of - ~ | #vMoveProfle 5 “F settings
survey points as. AutoCAP bIocks_or polylines. For 7 Create BestFit Profile
the reconstruction, as input object we use the Q
reconstruction points. ﬁﬁ Edlit Vertical BestFit Analysis
3. Select One string and tick the Reconstruction BestFit Profile %
points checkbox. To enable the horizontal offset Input ohects:
report, including regression analysis result, tick © one string O wo srings
the Show report check box. # funSitbese
Parameters
4. Confirm with OK.
far;
5. The figure below shows the results of the offset 5
analysis. The program allows checking for each ) 3D Polylines
point in the input data set, its offset from the &
selected Plateia alignments. Calculation settings &
are not allowed in the dialog, but it’s possible to
manage with the diagram settings. it O S SEEUTE pes
Terrain narne: | ARIS_1.0 |
Settings
Alignment. name: | ARIS_1 |
Curve bype: Parabola ~
[ show repart
| Ok | Cancel
Regression &nalysis Results (2315 1) — o
L Maximum offset: 0,10 Awerage offset 0,02 Minimum offset:  0.00 ._71/\;_ LI A IS N N 3
LT PO S tow o ey B | Y j\
Point Exclude  OFfset Pt Elevation PE Station Ent Elewation ~
1 [} -0.01 BOZEI18 20.0000 BO2.7062 e — ——
2 O om £02.9785 40.0000 6029352 P e T ' u
3 O 002 6033062 £0.0000 6032876 ””i) - ' v i -
4 O om 603 6291 800000 6036270 ' B B I O N O v |
i [} 0.04 BO3.8741 100.0000 B03.9388 l -
3 O -0.02 6042056 120.0000 B04.2231
7 O 0.05 504.5343 140.0000 6044733
8 [} -0.01 B04.6982 180.0000 B04.7090
B E] O -0.01 604.9004 180.0000 604.9107 v
L [ Fecacue & %,
Tl 3 ;
I i :
i | ¢ : 1 : L 1
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9. Create Cross Sections Views

View command.

cross sections.

1. Click on Cross sections panel in the Plateia 0 Vﬂ L_m :2 | Copy Macro o A
ribbon to continue with the Cross section design. Bice 2a <] 5ave Macro [ -
Project Alignment| Draw Macro
Manager |CS View ‘_J,-"_ :.—fl:opy Element E'F.
2. Insert Cross section table views with Draw CS Tnitial Setup + TCS Definition
A Read terrain e
. . . Tables Scale
3. In Read terrain dialog box select Plateia table | ... eyl -
* H *
type, for source data' usg Current drawing*, or PLATEL 1
select another drawing if you started to draw o fac
. . . . -SCale ractor: 1
cross section views in a new drawing.
Input data
4. Define horizontal and vertical scale of tables Input file - Layout
inserted and select the first and the last cross- | 2 |[E* cursent orawns » v] |58
sections in selected sections/segments. Input file - Profis
E|*CURRENT DRAWING * v| L3
5. If the button Insert roadway is activated, the Section AXIS_1.0 v
roadway will be inserted automatically in the | _ . .
irsk cross-seckion Last cross section
F1 w  pa7 w
Maximum section width left [m] Mo, of columns
Maximum section width right [m] Mo, of rows
Elevation [m] Mo, of all sections: a7
Hurnus thickness [m]
Insert roadway E
Cancel
SENSOR
N 4 0+20.00
) iy] r~
=t a [{e)
[¥e] ~ r~
o N e
(e ] = [
(Te) o (L]
= a o
0 = B
3 = 5
e O s ey
el Geds RS
o [ [
oD [¥e Ta Xsin) OO XD
— —TT —
I g OO0 L=
[ o O~ LT
[sasa] m [ e e )
S0 OO— O
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10. Draw Typical Cross Sections Elements

Construct roadway section geometry with Draw TCS Elements commands.

:;ﬁﬁ —Shoulder ~ —.Substructure v %,
~ Line 1 Citch

Yo
Embankment -
=.Pavement [ InsertBlock {3 =

Draw TCS Elements

P?
0420.00
(e Lo M~
<+ (=] [te)
«©« ™ ™
ol ol o~
(] (] o
[de) [de) [{e]
= [an] o
o S g
~ [ N
11. Mass calculation
11.1. Planimetry
1. Define material area with Planimetry @ 5
command. = g
|F‘Iar1imetr3-I Quantity
2. Define quantities dialog box opens. Select the Takeoff A
planimetry method. Define the first and last Mass Calculation
section line, between which you want to define A Define quantities X
quantltles Select method
Between CS vy
3. Select type of planimetry quantities. First cross-section: i
Automatic planimetry is generally divided into Last cross-secton: o
two types:
Planimetry quantity
[ ] Su rfa ce and Type of planimetry quantity
e length planimetry. Area (2) v
List of materials
Choose the material and a planimetry polygon. Sub_base %
. . Settings
4' Conflrm Wlth OK Planimetry-polygon definiton
Inner point ~
Command draws completed polygons and Addtional setting
hatches their inner part. Uise anly TCS elements %
Cancel Help
© 2020 CGS Labs d.o.o., All rights reserved. 17



11.2. Quantity take off

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

1. Click on Quantity Takeoff icon.

2. Quantities takeoff dialog box opens.
Select method and define the first and the
last cross section.

3. Under the field Calculate by cross
sections tick the Insert in drawing
checkbox and specify the location of the
result in the cross section. The results are
displayed in each cross section.

4. In the Summary of quantities tick the
Insert in drawing checkbox and show the
location of the table in the drawing. In the
drop-down menu you can select type of

EE
alale

Planimetry |Quantity
Takeoff | =

Mass Calculation

A Quantities takeoff

Select method
Between C5

First cross-section; P1 0+000.00

Last cross-section: P97 14916.50
Calculate by cross sections
Insert in drawing
Text height [mm]:
Mumber of decimal places:
Save tafile

1.5000

3.0000

8|

[include 0 quantities

Summary of quantities

HHIR_COURE = LE65 m2

Calculation method: Standard ~
the table.
=
. . Insert in drawing
5. Confirm with OK.
Table style: C55_standard -
[ save ta file S
=
Include 0 quantities
Cancel Help Pz
ul P
% g E
o =] o
(=] = =
LT=] [T=] [T=]
7 g =
3 =] -
= =
[ %
== E2ns Eoane
— —_— —_
Eﬁ ] ﬁ == %J —
Below is the example of the table with the summary of quantities.
[ Quantity tokeoff ]
Sect. Stat SUB_ASE Dist BASE Dst  BNEROOWRSE  Dst  SURFACECORS Dt wr Dt BASE_IEFT st BASE_RIGHT st
Dist [m#/m?] [mt/m?] [méfm’] E [m¥/m] [m#/m?] [m/m’]
[m?/m]
P (40.00 2190 2004 1.864 0.282 0000 (1] 0118
20000 42.848 20000 AE] 20.000 17.203 20400 5631 20.000 0000 0.000 2183 20.000 114 20000
[ I 700 R 1855 [R5 700 T [
20000 M2 20.000 40973 20.000 17371 20000 5.662 20.000 0060 0.000 3% 20.000 1.993 20000
73 4000 233 1776 1571 028 0000 [0 0%
20000 47161 20.000 SLB3 20.000 17.814 20000 2710 20000 0060 0.000 2457 20.000 1.840 20000
P4 0460.00 238 1.708 0.880 0.281 0060 0128 0.088
000 7% 2000 167 000 17591 filiig 51% 700 0000 0000 759 0000 1703 00
Po 048000 239 1.709 0.879 0.087 0000 0132 0.082
20000 47.784 20000 M 20.000 17.560 0000 515 20.000 0000 0.000 1632 20.000 16% 204000
3 000 738 708 876 186 0000 [0 [
20000 47.504 20.000 SL005 20.000 17481 20000 5102 20.000 0000 0.000 2618 20.000 167 20000
77 W0 237 7697 1873 028 0000 K] 0065
7000 17058 70000 T8 000 748 W0 5677 70000 0000 0000 7563 0000 776 0000
P8 (+140.00 23 1.689 (0.869 0.283 0000 014 0.083
000 15408 70000 AT 000 7350 g 5655 70000 [ 0000 2477 0000 2 000
73 THIR000 7187 7007 0856 [¥E 0000 i 00
20000 £3589 20000 41029 20.000 17307 0000 9.641 20.000 0060 0.000 254 20.000 7.009 204000
70 0 1173 AL 1855 (B [ A [0
7000 1639 70000 12083 000 17286 00 563 70,000 0000 0000 7361 70,000 7005 0000
© 2020 CGS Labs d.o.o., All rights reserved. 18




12. Create 3D Model

Create a 3D model with Draw 3D Model command.

1. Continue with Utility panel in the Plateia
Ribbon.

2. Click on Draw 3D Model icon.

3. Draw 3D Model dialog box opens. From the
drop-down menu, select a layout drawing, a
profile drawing and a cross sections drawing of
the road.

Data sources can be either in one group or in
separate DWG-drawings

4. In the next step select the main alignment,
method and define the first and the last cross
section for the creation of 3D solid model.

5. In the next step tick-off planimetry quantities.
6. Select Align option to connect the
consecutive planimetry polygons along the
alignment, so it takes geometrical (horizontal)
road elements into account.

7. Define Property group.

8. Confirm with OK.

© 2020 CGS Labs d.o.o., All rights reserved.

Draw 3D Property Property Property Clash IFC
Model | Manager SetEditor SetFilter Analysis -
BIM
Draw 30 model X

Data source
Layout/alignment
* Current drawing * ~
Profile
* Current drawing * w
Cross sections
* Current drawing * ~
Select alignment:
ANIS_1 w
Select method
Between C5 ~ v
First cross-section: P10-+000.00 - L—[%
Last cross-section: P19 0+515.93 - L—[%
Select quantities
Quantity name Align | Property group |
[ Base v C6s =
[+ BINDER_COURSE [+ cGs =l
[V' SURFACE_COURSE v CGS =
|
[]Erase entire 30 model



WORKFLOW SUMMARY

Below is a brief workflow summary of how to create a road reconstruction by using Plateia road design
software.

Layout

e 1. Preparing Survey Data
¢ 1.1. Change Point Type
e 1.2. Edit Point Data
¢ 1.3. Transform 2D Points to 3D Points
e 1.4, Extract X,Y,Z coordinates from Entities to an XYT file
¢ 1.5, Input Poits from File
¢ 1.6. Generate Break lines from 2D drawing and XYZ data
e 2.Surface
¢ 3. Create Horizontal Alignment
¢ 3.1. Alignment Manager
¢ 3.2. Create BestFit Analysis
e 4. Create Sample Lines

Profile

e 5. Longitudinal profile and superelevations

* a) Create superelevations according to the standards
¢ 5.1. Create longitudinal profile
e 5.2. Define superelevations

* b) Superelevations constructed based on previously calculated data
* 5.3. Save cross sections
¢ 5.4, Create longitudinal profile
¢ 5.5.Define Superelevations
¢ 5.6. Convert POLYLINE to superelevations
e 6. Edit Superelevations and Curbs
e 7. Calculate Points to Create New Profile
¢ 8. Create Vertical Alignment

Cross Sections

* 9. Create Cross Section Views
e 10. Draw Typical Cross Sections Elements
e 11. Mass calculation

e 11.1. Planimetry

e 11.2. Quantity take off

Utility

e12. Create 3D Model
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