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General )

1 General

Following the release of the successful software package Anadelta Software, Anadelta
develops its series of programs for road design projects and studies, by introducing the
Anadelta Tessera. Anadelta Tessera is a continually developing specialized
application, offering automated design and layout to simplify and speed up the Road
Design procedure. This sophisticated software replaces the Anadelta Road Design and
takes advantage of all elements of an existing road design that were included in the
aforementioned program.

Anadelta Tessera is the development of a new generation series of programs of
Anadelta Software. In this series, emphasis was put on speed, user-friendly operation
and accuracy, thanks to the new autonomous integrated graphics environment of
Anadelta Software.

This manual covers every basic feature of Anadelta Tessera, providing examples where
appropriate. Figures, which are true copies of the screen, are given in every chapter,
enabling the user to always perform the correct operations.

Our company has made every effort so that the contents of this manual are aligned
with the program. However, in a continually developing program, whose purpose is to
respond quickly to the ever-broadenings needs and demands of the customers, this is
not always possible.
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12 Anadelta Tessera

2 Technical Support

According to its standard policy, Anadelta Software offers you access to new versions
and any other aid that will help you learn how to use the program correctly. Especially
for Anadelta Tessera, you can download the latest version by visiting the updated site
of our company, in the electronic address www.anadelta.com.

We hope that the continuous and essential technical support offered by our company
will cover any gaps that may exist in the manual, especially regarding the new
features of the program. Our permanent goal is a substantial cooperation with all our
long-term customers and with everyone who chooses our programs for the first time.
We welcome your comments and suggestions both for the manual and for the program.
We thank you all for your choice and trust.

Anadelta Software
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14 Anadelta Tessera

3 Program Requirements
3.1 Software Requirements

The software runs in Windows XP or Vista environment without needing any additional
design program.

It includes its own design environment and supports all basic operations of a CAD
(Computer Aided Design) program.
It communicates with other CAD programs via DXF files.

Finally, the program can print to all printers and Plotters.

Anadelta Software



Program Requirements 15

3.2 Computer System Requirements

Minimum requirements:
Pentium 4 class processor

512 MB of RAM

200 MB free disk space

CD-ROM driver for the initial installation
USB port for the protection dongle

Recommended:
Video card capable of 3D accelerated graphics is needed for the photorealistic 3D

mode and video production
1 GB of RAM

Anadelta Software



16 Anadelta Tessera

3.3

Setup Wizard

You can install the program easily, by following the instructions of the setup wizard.

How to install Anadelta Tessera

1.
2.

a

Insert the program CD into the CD-ROM drive.

If the setup screen appears, proceed to the next step. Otherwise, in order for the
installation of the program to begin, go to the Start menu, select My Computer,
right-click on the drive where you have inserted the installation CD, select Open and
run the program.

.When the initial screen appears, left-click on the Next button to proceed. If you

want to stop the procedure, left-click on the Cancel button.

.In the step Choose Components, in addition to the main program that will be

installed, you must also select whether to install the Hardlock Drivers and the WMV
9 program, which enables you to see the auxiliary videos that are included in the
Help menu of the program. Once you have completed this step, press the Next
button to proceed to the next step. If you wish to return to the previous screen to
modify your selections, press the Previous button.

.Specify the program installation path and press Next.
.Press the Install button to start the installation of the program.

7 Anadelta Tessera Setup =10 x|

Chooszse Components

Choose which features of Anadelta Tessera you want ko install,

Check the components you want toinstall and uncheck the components wou don't wank ko
install. Click Mext o continue,

— Descripkion
Pasition your mouse
over a companent bo

Select companents toinskall:

Hardlock Drivers
Microsoft WY 9 Codec seeits description,

Space required: 89.5MB

rullsoft Inskall System vE, 25

< Back I Mexk = I Zancel

Once the installation is completed, Anadelta Tessera informs you accordingly, showing
the relevant message.
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Program Requirements 17

3.4 Dongle Insertion

After the installation and in order for the program to operate, you must insert the
dongle into the USB port of your computer. The dongle is included in the original
software package together with the installation CD.

Anadelta Software
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20 Anadelta Tessera

4

Features

When the program starts, you have two main options. You can either create a new file
and start importing data into the empty file, or open an existing Tessera file (.ADF
extension) or an Anadelta ROAD CONSTRUCTION file (.HOR extension). If you open an
existing file, all the selections and settings that you have specified are restored,
because such information is saved as part of the file. When you start a new file, you
must adjust certain settings that will help you during the file processing. You can
modify these setting any time you want to.

Project Elements Import

Tessera contains commands that create many different types of object, in order to
facilitate you during the import and processing of the performance data. The elements
for the study of the terrain, the road layout, the profile and the cross-section of a
road can be imported either directly into the program or collectively through ASCII
files, or, for most elements, from DXF files.

Error Undo

If you make a mistake while creating, processing or viewing the study, in most, if not
in all cases, you can undo it. You can undo either your last action or a humber of prior
operations. If you accidentally undo an action, you can restore it.

Accurate Design

The points are determined by specifying their X and Y coordinates (type them or
select them with the mouse). Tessera uses a Cartesian coordinate system, both for
the Horizontal Alignment workspace and for the Profile and Cross-Sections
workspaces.

You may even select the crosshair to snap points of objects. By selecting the snhap
feature, the crosshair goes from line to line and/or from point to points. In this way,
you can get accurate results without entering coordinates.

Object Properties

There are certain properties that are related to all objects created by Tessera. For
most objects, you can specify the type of the drawing line (e.g. continuous, dashed or
axial), the scale of the line type, the line thickness and the colour of lines and texts.

Object Processing

Once you have entered the data of the design, you can modify the objects you have
created. Tessera offers various processing methods that minimize the working time
required.

You can change the properties of the objects and pan or rotate the objects within the
drawing area. You can even delete or shift individual points of objects or/and add
points to objects. Finally, you have the option to delete or more objects.

Viewing of Objects

The two coordinate axes (an horizontal and a vertical axis) show you at any time the
exact position and the dimensions of your project at real scale.

Tessera enables you to change the project magnification on your screen. You can
zoom in for detailed works or zoom out the drawing image that appears in the drawing
area in order to see a larger part of the drawing. These operations are being carried
out easily and quickly, either by using the mouse wheel or by pressing the <+> or <->

Anadelta Software
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keys respectively.

To see another part of your drawing, you can pan the drawing without changing the
magnification. You can use the pan feature by using the mouse (click and hold the
middle or the right button), the scroll bars or the left, right, up and down arrows of
the keyboard.

All of the above will not affect the true dimensions of the drawing, they will only
change the way in which the drawing is displayed on the screen.

Calculations

The program carries out automatically the road calculations in the Horizontal
Alignment, Profile and Cross-Sections once you set the parameters and update from
the other workspaces.

Also, the user can always intervene and process the results of the Horizontal
Alignment, the Profile and the Cross-Sections.

In order to communicate with other programs, you can export this data to an ASCII
file or to a DXF file.

Printing

You can print easily and quickly, directly from the program, without the need of any
other program. The procedure is simple. First, you specify the properties of the printer
and the dimensions of the page and next you select the scale and the items to be
printed.

By using the Print command and before you proceed to the actual printing, you can
preview on the screen the image of the drawing to be printed.

Anadelta Software
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24 Anadelta Tessera

5 Start-up Guide
5.1 Program Start

Before starting a new study, you must create a new project.
To create a new file

From the File menu, select New Project. This command creates a new file and takes
you to the Horizontal Alignment workspace. An empty window will appear on the
screen, since you haven't inserted any elements yet.

To import terrain points from an ASCII file

1.From the File menu, select the Import from ASCII submenu and run the Terrain
Points command.

2.From the dialogue box that appears on the screen select the Projects subdirectory
and then choose one of the examples contained in this folder, e.g. Demo 1.GRD.

3. When you click Open, a dialogue box appears. Click OK in the dialogue box to import
the terrain points.

4.If you wish to bring the terrain to the screen extents, go to the Display menu and
select Zoom Extents.
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5.2 Calculation of Curved Perimeter

Next, you must insert a perimeter, which will demarcate the area in which the triangles
will be created. A perimeter is a zigzag line whose peaks must coincide with terrain
points. Therefore, you cannot insert a perimeter unless you have inserted terrain
points.

How to insert a curved perimeter

From the Terrain menu, run the Calculate curved perimeter command. This command
creates a closed curved polygonal line that includes all the points of the current
terrain.

How to automatically adjust a perimeter

1. Select the perimeter you wish to adjust.

2.Right click on the screen to display the shortcut menu. To add or delete points,
select Adjust perimeter Expand or Shrink respectively.

3.Tick the General checkbox if you wish to add/delete points along the perimeter, or
tick the Local checkbox if you wish to add/delete points at a single part of the
perimeter. If you select Local, you must specify the width of the sides between
which the boundary will be adjusted. The default value is 7 but you can change it.
Next, you must specify the perimeter part that will be adjusted. To do this, move
the mouse pointer over this part to highlight it.

4.To proceed to the adjustment, roll the mouse wheel down. The effect is cumulative,
namely more points are added or deleted as long as you keep rolling the wheel. The
effect on the boundary can be seen immediately on the screen. Keep rolling the
wheel until you are satisfied with the result. If you wish to undo the expansion/
shrinkage, roll the mouse wheel up.

5.When vyou finish, click OK. This closes the dialogue box, takes you back to the
program window and applies the adjustment.
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26 Anadelta Tessera

5.3 Oasis Calculation

To insert an oasis, you must have at least one perimeter. The oasis is used for the
demarcation of an area in which you will create triangles (e.g. wherever there is a
settlement or a lake).

How to insert an oasis

From the Terrain menu, run the Insert Oasis command. Thiscommand creates an open
polygonal line that enables you to include all the points that will not be used for the
calculation of the triangles.

The oasis processing features are the same as the ones of the perimeter. More
specifically, you can:

1. Define circularly the terrain points that will compose the oasis (the mouse shaps
automatically the terrain points).
2.Right click to finish the procedure, when you have completed the entry of points.
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5.4 Terrain Validation

Before calculating the triangles, you must carry out terrain validation. This stage
(before creating triangles) enables the detailed validation of the points. The terrain
validation is performed automatically when you request triangulation, but it can also be
carried out at any given time, upon request by the user.

How to carry out terrain validation

1.From the Terrain menu, run the Terrain Validation command. The program will start
checking the terrain elements. A bar appears at the bottom right corner of the
drawing area, showing you the validation progress.

2. When validation is completed, a dialogue box appears on the screen. In this dialogue
box, you can detect and correct any errors of the terrain model. Usually, most
errors refer to the terrain geometry.

One of the buttons in this window can be used to show you the wrong terrain point,
which is highlighted on the screen.
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5.5

Calculation of Triangles

The next step for the creation of the terrain model is the calculation of triangles. First,
however, you must specify the settings of the digital terrain model by clicking Terrain
Options from the Terrain menu.

Calculation of triangles

To calculate the triangles, run the Calculate Triangles command from the Terrain
menu. The program will carry out a Terrain Validation and if it doesn’t find any
significant problems, it will start creating the terrain model based on the inserted
points, perimeters and oases. In this procedure, the terrain points are interconnected
with straight lines in order to form triangles. To create the terrain model, the program
takes into account the perimeter and any oases that you may have inserted.

Editing of Triangles

You can intervene and edit the terrain model. If you run the Triangles Editing
command from the Terrain menu, you will notice that the triangles which are located
under the mouse pointer turn green. Move the pointer to the desired triangles and
click to change the diagonal of the quadrilateral. In this way, you can visually edit any
anomaly in the digital terrain model. The changes you are making are shown
immediately on the screen. The review and editing is facilitated by the various ways of
presentation that the program offers for the terrain model.
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5.6 Calculation of Contour Lines

The next step of the terrain processing is the calculation of the contour lines.

The horizontal equivalent of the contour lines for the current terrain is defined from
the dialogue box Terrain Options of the Terrain menu. More specifically, in the group
Calculate Contour Lines of the General tab, type in the text box Insert a contour line
every, the distance between two contour lines. From the same group, you can specify
the elevation difference between two contour lines in the Main contour lines every
text field.

How to calculate the contour lines

From the Terrain menu, run the Calculate Contour Lines command. The program starts
to create the contour lines according to the specified settings.

You can activate or deactivate the display of the contour lines by selecting the
Options command from the Display menu.

At this point, while viewing the contour lines, it is possible to edit the terrain model in
order to get a better view of the relief. If you wish the contour lines to reflect the
results of the editing, you must repeat the calculation of the contour lines.

You can select the way in which the contour lines will appear on the screen (zigzag or
curved).
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30 Anadelta Tessera

5.7 Insertion of Breaklines

The purpose of the Breaklines is the demarcation of the triangles. These are also
zigzag lines, whose peaks must coincide with terrain points. During the triangulation,
the program creates the triangles in a way that their sides coincide with the Breaklines
and never intersect them.

Insert Breaklines with the mouse

1.From the Terrain menu, select Insert Breaklines. The pointer turns into a crosshair
and snaps only terrain points.

2.Define successively the terrain points that will comprise the Breakline. If you wish,
the program can include automatically the points that lie between the previous point
and the point that you define. Thus, when the crosshair snaps a terrain point, the
screen will display the points that will be included in the breakline.

3.When you have finished the insertion of points, right click to end the procedure.
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5.8 Road Insertion

In order to insert a new road, first you must specify the coordinates of its PIs and
then the geometric characteristics of each PI.

How to insert the PIs of a road

1.From the Road Design menu, select the Insert road command. The highlighted
square in the middle of the mouse cross shows you the spot where the PI will be
placed.

2.By using the mouse, define in ascending order the position of the PI of the road’s
tangent curve, from the beginning towards the end of the road.

3. When you have finished the insertion of PIs, right click to end the procedure.

How to define the road preferences

1. Select the desired road. From the Road Design menu, select Road Preferences.

2.From the dialogue box of the Road Preferences command, activate a tab and
proceed to the desired settings.

3.When you have finished selecting the preferences, click OK to close the dialogue
box.

You can make settings referring to:

e The elements of the road PIs (General, PI and Slopes tabs).

e The road widths (Widths tab).

e The necessary settings for the calculation of the superelevations diagram (Slopes
and Diagram tabs).

e The stationing preferences (Stationing and Terrain Sampling).
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32 Anadelta Tessera

5.9 Road Calculation - PI Data

To calculate the road, you must go to the Road Design menu and run the Road
Calculation command.

After you have inserted all the PIs of the tangent curve of a road in order to enable
the calculation of the road, the next step is to specify the data of each PI.

How to insert the data of a road’s PI

.Select the road you wish to process.

.Select the PI you wish to process.

.Right click on the selected PI to display the shortcut menu and choose Properties.
.From the Properties window select the value of the PI Data. Click the button with
the three dots that is displayed when selecting the box.

.In the resulting window you can modify the data of the relevant PI.

.Click OK to confirm the changes or click Cancel to restore the original settings.

A WN PR
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5.10 Widenings

The widening of a pavement is the increase or decrease of the pavement semi-width
either on its left or on its right side. By using the widenings you can modify the
roadlines of the pavement.

Insertion and editing of pavement widening

Select the road you wish to insert for widening. From the Road Design menu, select
Widenings and then select Pavement Widening.

The program creates a movable drawing of the widening, which is identified by the
position of a yellow triangle. By using the mouse, you can also specify the roadside
that will be widened. Select the appropriate position and left click to insert the
widening.

Next, select the widening and from the shortcut menu select Properties.

In the fields of this window you can edit the value of the chainage where the widening
will be inserted, and set the width of the widening, which can be either positive for
moving away from the road axis or negative for moving towards the road axis. In the
other fields, you can set the length of the widening, as well as the first and second
curvature radii respectively.
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5.11 Stationing

Stationing can take place after the calculation of the road. Stationing is the
calculation and insertion of stations according to the preferences that you specify by
using the Road Preferences command from the Stationing tab. By default, the program
inserts stations at the beginning and at the end of the road, as well as at the
beginning and at the end of every curve (stations TS and ST). You may, however,
insert stations at the other characteristic points of the curves, such as at the
beginning and at the end of the circular arcs (stations CS and SC), at the centre of
the circular arc (stations CC) and at the vertical from circle’s centre to the curve’s
centre (stations CP and PC).

The first station of the road is the POB station, while the last station is the POE
station. A composite name is assigned to the characteristic stations of each curve.
This name is comprised of one letter (TS, CP, CS, CC, SC, PC, ST) and one number,
which is identified with the numbering of the respective PI (e.g. TS1, CP1 for PI1). The
names of the remaining, non-characteristic stations derive from a serial numbering,
starting from the number that you have assigned.

Automatic insertion of stations

From the Road Design menu, select Stationing. The program will calculate and insert
the stations according to the aforementioned preferences.

Insertion of a new station

To insert a new station, go to the Road Design menu, select Stationing and then
select New Station. You will see a green line, which is vertical to the axis of the
selected road. Every time you move the mouse, this line also moves to the position of
the mouse pointer. Select the appropriate position and click the left mouse button to
insert the station. To specify the accurate chainage and the name of the station that
you have inserted, select the station (by right-clicking over it) and then select
Properties. Repeat the procedures for all stations you wish to add.

Delete a station

Select the station you wish to delete, right-click to display the shortcut menu and
then select Delete station.

You can also delete all stations of a road. To do that, select the road, go to the Road
Design menu, then to the Stationing submenu and then select Delete stations.
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5.12 Profile Update

The communication between the three workspaces and the transfer of data from one
workspace to the other is performed from the Project management dialogue box. If
you wish to request the creation of the road profile and cross-sections based on the
road data, you must proceed to the relevant updates. When updating from Horizontal
Alignment to Profile, the program will transfer the following data:

e Terrain Update: the chainage and the name of every cross-section, as well as the
elevation of the natural ground at the axis of the cross-section.

e Update Diagrams: transfers the diagrams of the left and right superelevations, as
well as the diagram of tangent curves.

e Update road profile: the road profile (if any) is copied as a road profile tangent.

When update is completed, the profile will include the cross-sections of the project
and their chainages, as well as the elevation of the natural ground.
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5.13 Tangent Curve Creation

The next step in the design of the Profile is the insertion and processing of the road
tangent, in order to determine the elevation of the road profile.

You can create one or more tangent curves by defining its PIs.
How to create a tangent curve with the mouse

1. From the Profile menu, select Insert Tangent Curve.

2.By using the mouse, define the positions of the Tangent Curve Pis within the
drawing area.

3.When you have finished, press Esc or right click at any part of the screen to end
the procedure.

At this stage, you can see on your screen the tangent, which is displayed in red, as
well as the road profile elevations. You can also see the road profile, if the program
could estimate it with the current values of the rounding radii of the tangent PlIs,
which have a default value. If you wish to change the original default value of the
rounding radii, go to the Profile menu, select Road Properties and change the value in
the PI initial radius text field.
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5.14 Cross Sections Update

You can update the cross sections from the Horizontal Alignment workspace. More
specifically:

1. From the Project menu, run the Project Management command.

2.For a quick update, from the Update group, select the item From Horizontal
Alignment to Cross Sections.

3.In the box that appears below, you can select the items that you wish to update.

4. Click Update.

5.Click OK to close the dialogue box.

After you have completed the update of the Cross Sections from the Horizontal
Alignment, you must update the Cross Sections from the Profile, in order to have the
roadway elevation for every cross section. To do that, go to the File menu and run
the Update from Profile command.

When updating from the Horizontal Alignment to Cross Sections, the program will
transfer the following data:

e Terrain Update: the chainage and the name of every cross section, as well as the
line of the natural ground on both sides of the cross section axis. The points at the
line of the natural ground, as they result from the intersection of the profile axis with
the triangles of the terrain model. To set the length of the natural ground line, go to
the Terrain Sampling tab, select the Road Preferences command and enter in the
appropriate fields of the dialogue box the values for the left and right sides. If there
is no terrain model, you can alternatively request calculation of cross sections. To
do that, from the Cross section elevation calculation way, go to the Calculations
tab, select the General Preferences command and in the dialogue box activate the
option From stations zone. In this case, the program creates a natural ground by
projecting on the cross section axis the points contained in a zone around every
cross section. You can set the length of the zone in the relevant field of the Road
Preferences command, in the Terrain Sampling tab.

e Update diagrams: the diagrams that will be transferred are those of the
superelevations, the semi-width, the paveway and the roadway for the left and the
right sides, as well as the diagram of the tangents, the diagrams of the road that
already exists on the left and on the right or the generic use diagrams that have
been created.

e Cross Sections Synchronization: the positions of the cross sections are correlated
based on the chainage or the name. The cross section correlation matters only in
case you have already worked inside the Cross Sections workspace and want to
update the road cross sections, not to delete them or create them from the
beginning.

When you have finished processing the road in the Profile and Cross Sections
workspaces, you must update the Horizontal Alignment in order to insert the road
profile and to draw the roadway and sideslope lines along the road.

Anadelta Software



38 Anadelta Tessera

5.15 Typical Tasks Import

The linescomprising each one of the cross sections that are included in the program,
are grouped in families. This sorting out of the lines has a qualitative meaning. It
allows every line, depending on its family, to /ocate cross sections and to calculate
areas, by using every time the proper lines. It also serves to determine how the lines
will appear both on the screen and on the printouts, as well as to the absolute
parametric drawing up of the mass and paving tables.

This standardisation of the lines (tasks) and the correspondance of the calculated
quantities to the mass table columns are referred to shortly as Typical Tasks. The
determination of the typical tasks is one of the main operations of the program and
must be done before starting to draw the cross sections.

From the Parameters menu, run the Typical Tasks command to open the window in
which you will specify the typical tasks.

How to import typical tasks from another file

1. From the File menu, select the Import submenu and run the Typ. Tasks command.
2.The Open dialogue box appears on the screen. From the File Type field, select the
type of file (*.ATE or *.ADF), then select the desired file and click Open.

Before you run this command, you must be certain that you do not need the current
typical tasks that you are using for your project. It is advisable to export them first in
a file and then to replace them, because the import of a typical tasks file deletes the
current typical tasks and replaces them with the ones contained in the file.
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5.16 Typical Cross Sections Import

To import typical cross sections from an external file into the current project, go to
Import submenu of the File menu and run the Typ. Cross Sections command. You can
import typical cross sections either from another project of Anadelta Tessera (*.ADF),
or from a cross sections text file.

How to import typical cross sections from another file

1.From the File menu, select the Import submenu and run the Typ. Cross Sections
command.

2.The Open dialogue box appears on the screen. From the File Type field, select the
type of file (*.ATD), then select the desired file and click Open.
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5.17 Batch Cross Section Calculation

For the program to calculate cross sections, the user or the program must first create
the main parts of the lines, then extend or remove parts of these lines so as to create
between them closed surfaces, and finally measure the area of these surfaces. The
calculation of a cross section and the setting of the calculation parameters are being
carried through the Cross Sections Data management window. This operation can be
carried out collectively for all cross sections of the project.

The actions referring to the calculation of a cross section can be carried out
collectively for all cross sections of the project by running the Calculation command
from the Batch Actions menu. The purpose of this command is the parameterisation of
batch calculations in the cross sections of the current road of a project. The
calculations may also include settings of the parameters of the branches, the topsail,
the paving, the sideslopes or/and all of the above.

In all cases, you must click the Calculation button for the program to start the batch
calculation. When calculation ends, the program informs you on the results by
displaying the relevant message in the message window at the bottom of the program
window. Any problems that may have occurred, appear in detail inside the window.
Click the Exit button to close the dialogue box and return to the workspace of the
program.
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5.18 Typical Cross Sections Editing

To edit a cross section, you must set the gradient of the sideslopes, both for the
fillings and for the cuttings. You can set the formation of the sideslopes in the
Sideslopes tab.

At the bottom of this tab, you will see all the existing sideslope formations for the
current typical cross section. Every typical cross section must have at least two
sideslope formations, of which one will correspond to the filling and the other to the
cutting. To create a new formation, select one of the formations that are listed in the
table (e.g. Filling 1:3, 1:2, 2:3) and click the button that corresponds to the creation
of a new set of sideslopes. A new formation, which is a duplicate of the one that you
selected, will be created on the screen (e.g. New Filling 1:3, 1:2, 2:3). To change the
name of the formation, just activate its field and type the new name. When you have
finished, press Enter to confirm the name. To delete a formation from the table, select
the desired formation and click the respective button.

Now that you have created the new sideslope gradients, you can go to the Cross
Sections workspace and apply these sideslopes to the cross sections that do not have
an intersection with the natural ground.

In the Defaults group, you can set the sideslope formations that you wish to apply by
default to the current typical cross section, both for the left and the right part, as
well as for the cutting and the filling. The formations are selected from the respective
drop-down lists of this group. The selected sideslope formation is applied instantly and
appears in the workspace of the typical cross section. The default sideslope
formations are also applied during the cross sections calculation, unless otherwise
selected in the Cross Sections Data window during the calculation of a particular cross
section or in the dialogue box of the Calculation command in the Batch Actions menu
during batch calculation.
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5.19 Mass Table

Run the Print mass table command from the Print menu to display the window in which
you will create the mass table.

The dialogue box that appears, has four buttons. Use these buttons to specify certain
information that you wish to appear on the mass table. These buttons are Table
Titles, Fixed Columns, Fonts and Page Layout.

e To set the general title of the table, click the Table Titles button and type the title
in the Main Title of Mass Table text field. In the two groups that appear, enter the
left and right titles respectively.

e You can change the names of the titles and specify titles for the axis data and the
mass haul in the window that appears when you click Fixed Columns.

e You can select the fonts that will be used when printing the mass table, as well as
the font size and style.

e To set the layout preferences, click Page Layout.
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5.20

Export Files to DXF

You can export the contents of the Horizontal Alignment in .DXF format, to process
them in another drawing program.

How to export the Horizontal Alignment data to a DXF file

1. From the File menu, select Export to DXF.
2.
3.In the File Type field, select the type of the file according to the desired version, 14

Enter the name of the file in the dialogue box of the File Name field.

or 2000.

.Click Save to finish the creation of the file.

You can export the data of the Profile in DXF format, provided that you have
activated the Profile Print Preferences from the Print menu. The export procedure is
the same that applies to the Horizontal Alignment.

You can also export the Cross Sections data in DXF format. From the dialogue box of
the Typical Tasks command of the Parameters menu, you can select the format and
the appearance of the lines, as well as whether some lines will be exported to the
file with a layer. The format and the number of all other elements that will be
exported, are also selected from the dialogue box of the Print Preferences command
of the Print menu. Type the layer names of every category of elements in the
respective DXF layer text box.

How to export the Cross Sections data to a DXF file

.From the File menu, select Export to DXF.
.Select the desired cross sections from the dialogue box that appears on the screen.

From the Selected Cross Sections and Cross Section Selection groups, you select
the cross sections that will be printed.

.Click the Export to DXF button. Enter the name of the file in the dialogue box of the

File Name field.

.In the File Type field, select the type of the file according to the desired version, 14

or 2000.

. Finally, click Save to finish the creation of the file.
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6 A First Look

6.1 Creating a New File

If you want to start a new study but you do not have files of the Anadelta Tessera
software package (files with the .ADF extension), you must create a new file to save
the data of your study.

To Create aNew File

From the File menu, select the New Project command or press the Ctr/+N keys or click

the button on the main toolbar line. This command creates a new file and
transfers you to the Horizontal Alignment workspace. An empty window will appear on
the screen, since you have not imported any elements yet. The Tessera files have an
.ADF extension.

You can also create files of the Profile and Cross Sections workspaces.
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6.2 Opening an Existing File

The Tessera files have an .ADF extension. To open an existing file, start the program
and select Open from the File menu. You can also open the files by "dragging" them
from Windows Explorer and dropping them anywhere inside the Tessera window. If the
file is not a Tessera file or a Road Design file, the program shows a warning message,
informing you that you cannot open the file.

You can also start Tessera and open the file by double-clicking a file from Windows
Explorer. If Tessera is already running, the file opens in a new window.

If, for any reason, the program does not start when you double-click a Tessera file,
you can restore the registration by clicking ADF files registration in the Environment
tab that you will find in the dialogue box of the General Preferences command of the
Tools menu.

To open a new project

1. Start the program.

2.From the File menu, select Open, or press the Ctri+0 keys, or click the “*| button
on the main toolbar.

3.From the Open dialogue box, go to the subdirectory that contains the file, select
the file and click the Open button. The files that you can open in this way are
Anadelta Tessera files (.ADF extension) and Horizontal Alignment files (.HOR
extension) of the Anadelta Road Design program.

You can type the name of the file in the File Name field and then click Open or you
can double-click the file name in the directory of files.

Opening a Project Folder
During the installation of the program the Projects folder is created. This is the folder

where you can save your files. If you cannot find this folder, go to the Too/s menu and
click Open Project File to go directly to this folder.
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6.3

Working with Multiple Files

You can open simultaneously more than one files. To go from one file to another, left-
click the button of the respective file on the task bar or press Alt+Tab. If, however,
you go from one window to another when acommand is running, then the command is
cancelled. You cannot go from window to window when the program executes certain

operations, e.g. calculation of the triangles. This feature enables you to copy or
transfer objects from and to different files.
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6.4

Workspaces of the Program

The program has three workspaces: Horizontal Alignmet, Profile and Cross Sections,
where you can process the horizontal alignment, the profile and the cross sections of
your project’s roads respectively. For every project there is an Horizontal Alignment
workspace, where you can view and edit all roads contained in your project. On the
contrary, the same project has as many workspaces for editing the profile or the cross
sections, as the roads that you are processing.

The Horizontal Alignment exists by default when you create a new file. The Profile and

Cross Sections workspaces are created automatically, either when you request the
update of the profile or the cross sections of a road from the Horizontal Alignment, or
when you create a profile or cross sections file respectively.

This allocation facilitates the user to enter, edit and process the data of the design.

You can shift among the workspaces by pressing successively the Ctr/+Tab, buttons
until you are transferred to the desired workspace. Another way is to left-click one of
the tabs at the bottom of the program window. You can also go to a workspace by
selecting it from the Display menu.

If you don’t want the program to display a workspace, go to the subject workspace
and run the Close window command from the File menu, or go to the Project
Management dialogue box and disable the relevant check box from the Show/Hide
group.
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6.5

Getting Familiar with the Enviornment of the
Program

Upon program start, the Anadelta Tessera window opens. This window is your
workspace. It contains objects that you can use to create and process your study.
The following sections describe in detail one by one the objects contained in the
Anadelta Tessera window.

. Main Object properties
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Title Bar

This is the bar on the top of the window. On the left of this bar you can see the file
path and name. On the right, there are three buttons: =101XI

1. The minimize button (left button) minimizes the Tessera window.

2.The middle button has a double function. If the window occupies only part of the
screen, then this button maximizes the window so as to occupy the whole screen. If
the window is already maximized, then this button restores the window so as to
occupy only part of the screen. The functions of this button can also be performed
by double-clicking the title bar.

3.The exit button (right button) closes the program.

If you right-click on the bar, you will display the shortcut menu with the functions that
can be performed on the program window.

Menu Bar

This is the bar with the program menus. From the menu bar you can access most of
the commands of the program.
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Command Bar

The command menus are lists containing the Tessera commands and are displayed in
the form of frames one below the other. The usual form of a Tessera menu is shown in
the Figure:

Yiew Project Tools Drawing Terrain  Road Desig
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Cross Sections Continuous
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Zoom Extents F4
Zoom Window Alb+Z
Zoom on selected K
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Locate Coordinates

Reference Poinks Insert *
CQuick Find Ckrl+F Select »
Full screen Chrl+Alk 4+
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Most of the bar menus have submenus. The submenus are displayed when you
activate a menu on the bar. The availability of asubmenu is indicated by an arrow.

To activate a menu, left-click on the menu to display it. Next, to activate a menu
command, place the pointer over the command to highlight it and then click the left
mouse button.

To activate the menu bar from the keyboard, press the Alt key. To select the desired
menu, use the left and right arrow keys. Once you've selected the desired menu, press
Enter to display it. Use the up and down arrow keys to scroll through the commands
and submenus until you highlight the desired one. Next, press Enter again to execute
the command or to display the submenu.

The number and content of the menus shown on the program bar vary according to
the current workspace. For example, the Terrain menu is shown in the Horizontal
Alignment workspace, while the Profile menu is shown in the Profile workspace. Also,
the Print menu, which is common to both workspaces, displays different commands.
When a menu or a menucommand is not available, the name of the command appears
faded.

Sometimes the icon of the button that corresponds to a command may be displayed
on the left of the particular command. You will find this icon on one of the toolbars of
the window. On the right, you will find keyboard shortcuts, if available, namely the
keys that you must press to execute the command from the keyboard, without using
the menus.

Toolbars

Toolbars contain buttons that you can activate by clicking them with the left mouse
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button. These buttons are on top, on the right and below the drawing area. Each
button corresponds to a different command (the commands that are used most
frequently). The command is activated when you click the corresponding button (left-
click on the button). Each workspace has a different toolbar.

Main Toolbar
Contains the most common commands that the program uses, such as the basic

operations New, Open and Save. It also contains the copy, cut, paste, undo and redo
commands.

S =2 B - IR X 00 = 5w ;s

<
The main toolbar and the commands it contains are the same for all workspaces.

Balloon Help

The Balloon Help shows you a short description of every button. To see the Balloon
Help, move the mouse pointer over the desired button and leave it there for a few
moments.
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Previous Zaom '

Drop-Down Lists of Options

An arrow pointing downwards on the left border of the field indicates the presence of
a drop-down list. The arrow is either displayed permanently or when the field is
enabled. When the list is inactive, the option shown in the field is the current one.
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To display the options list, left-click on the arrow and the list will drop down. To select
an option, place the pointer over the option to highlight it and click the left mouse
button or press Enter. The three dots next to an option mean that when you select
this option, the respective dialogue box will appear, enabling you to create a new list
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i i —{ through the options.

Drawing Area

The black part of the screen is the drawing area and corresponds to a drawing paper
of infinite size. The size of the drawing area varies according to the size of the
Tessera window. You cannot access the drawing area when a window or a dialogue
box is open.
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The part of the project that will be displayed in the drawing area is not standard, but
it can be dynamically defined by the user.

Crosshair and Bounding Box

When the mouse pointer is inside the drawing area, it has the form of a crosshair. The
crosshair is comprised of two intersected lines with a small box at their intersection
point. The crosshair shows the position of the mouse pointer inside the drawing area
and enables you to place points, as well as to select and draw objects. When a
command requires from you to define one or more points, the bounding box turns red
and follows the crosshair.

Scroll Bars

On the right and bottom border of the drawing area there are two bars. Use these
bars to move towards both directions (horizontally and vertically) inside your drawing.
Each bar has a button, whose size is proportional to the magnification percentage on
the drawing screen, always with respect to the limits of your drawing. To move from
one part of your project to another, simply use the mouse to drag the button of the
bar and drop it at the desired point.

Coordinate Axes

The coordinate axes are on the left and upper border of the drawing area. By default,
the horizontal axis is the X axis and the vertical axis is the Y axis. The step between
the indications of the axis changes dynamically according to the magnification of the
screen.

Status Bar

The status bar is located at the bottom of the screen and is comprised of four parts:

|Ch.=147.806 H=523.654 Dh=1.647 9.311% 3.367% [ Input Form Provide tangent curve pont, (K1) Ch.=73.210 H=517.739 R=300.000

e The first part shows the coordinates of the current position of the crosshair.

e The second part has a button that displays the Input Form, which is described
below.

e Every time you execute a command, the third part shows instructions on how to
execute it, while when you don’t execute any command, it shows the identity of the
object under the crosshair, depending on the active statuses.

e In the Profile and Cross Sections workspaces, the fourth part shows information on
the current point of the selected line.

Input Form

Many commands require from you to specify a numerical quantity (coordinates, angle,
percentage). Tessera enables you to input the quantity in two ways. You can either
use the mouse to select a point on the drawing area or you can type the quantity in
the relevant fields of the dialogue box of the Input Form command.

When the input form is available in the current command, the middle part shows the
relevant button.

@Input Farm

The Input Form is a dialogue box, whose form depends on the command that is being
executed. Some of these forms are shown in the figure:
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How to display the input form

1. Execute the desired command until the program prompts you to enter the relevant

quantity.

2.Press Enter, or use the left mouse button to click the Input Form button on the

status bar.

3. Type the quantity in the respective field/s.

4. Click OK to exit the form.

The Input Form is a dialogue box.
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6.6 Managing the Program Window

The window of the program has the same features as any other window of Windows.
You can maximize it, so as to occupy the full screen, minimize it, so as to appear as
a button on the Windows task bar, or close it. You can do all of the above by clicking
each time the appropriate button on the title bar. You can also restore the window, so
as to occupy only part of the screen. In this case, you can also move the window
anywhere on the screen, by using the drag-and-drop feature after you have
positioned the mouse pointer anywhere on the title bar. You can even change the
window size by moving the pointer at the borders of the window (the pointer changes
into one of the forms shown below) «+ ™ and by using the drag-and-drop feature.

Anadelta Software



56 Anadelta Tessera

6.7

The Dialogue Boxes

The dialogue boxes enable you to set the program parameters. They appear when you
execute certain commands. A dialogue box is comprised of a box that has many
objects, such as buttons, text fields, option fields, which correspond to settings and
are grouped in groups and tabs.

General Options x|

ASCI | Di<F | Fegional Setings
Erviromment Diisplay | Termrain I Crogs Sechions I Profile 3D
—Antialiazing —[ata input
¥ CPU Angle input an intergections———
[v Graphics card " Degees
I:-:4 j {+ Grad
—General
Gamma comection 2.2
' J
[~ Use anly CPU for graphics
Fixed text fant Change |
s Cancel

You can select and set any item with the mouse or the keyboard. Use the Tab or the
Shift+Tab keys to go successively from one field or button to the next or to the
previous one, respectively. The item surrounded by a dashed line is the item you are
currently using.

When a dialogue box is open, you don’t have access to the items of the program’s
main screen. To perform any action on the main screen, first you must close the
dialogue box and return to the main screen.

To maximize, minimize or move a dialogue box, proceed as you would do in the case of
a program window.

Most dialogue boxes offer you at all times two main possibilities. You can either close
the dialogue box and cancel the settings by clicking Cancel, or you can close the box
and accept the changes by clicking OK.

Some dialogue boxes have only one button, the Close button. In this case, to exit the
dialogue box you must first accept the changes that you have made.

The exit button on the title bar and the Alt+F4 or Esc keys close the dialogue box, but
they do not ensure that your settings will be stored this depends on the particular
dialogue box.

Tab

When a dialogue box includes many options, for your own convenience, these options
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are usually grouped in tabs. When you select a tab, all options in this tab will be
displayed in the dialogue box. The title of the tab appears on the top of the tab.

To move between tabs, use the left mouse button to click the title and activate the
tab. To do the same with the keyboard, activate any tab and then select the desired
tab with the left and right arrow buttons.

Group

The options - settings that you can make are listed in groups in every tab. To
distinguish them visually, the groups are surrounded by a frame on the top of which
they bear a distinctive title.

Buttons

The buttons in a dialogue box usually display a new dialogue box or carry out an

operation. ﬂl. To activate a button, simply left-click the button (button press)
or activate the button and press Enter.

Slide Bars

These are comprised of a longitudinal bar with an adjustment button. Use the slide
bars to set the amount of a quantity.

To set the amount of a quantity, drag the button of the bar until the quantity reaches
the desired amount and then release the left mouse button. You can do the same with
the up, down, right and left arrow keys when the bar is active.

Text Fields

The text fields are rectangular boxes, usually white. In a text field you can type text
ornumbers, depending on the kind of the setting. For your guidance, next to the fields
(on the right or on the left) a description of the quantity you define as well as the unit
used, are indicated.

To type inside a text field, first you must activate it. You can activate the field by
using the keyboard or the left mouse button. In all cases, you must first wait for the
cursor to appear (a flashing line inside the field) or for the existing text to be
highlighted.

Options Lists

Eaont: When there is anumber of options in a field, usually the field
|E offers a list of the available options. You can also type the
option in the current field. Activate the field with the mouse
Arial Albernativa —i| or the keyboard and then type the option. If you type it

B Avial Altemative Symbe correctly, then the option will appear highlighted in the
%i'!‘al ﬁla':k options list. You may even select the option from the list, by
il g::‘;w;rmw using the up and down buttons.

T Amows2 hd

Preview Fields

Sometimes the options lists are linked to certain preview fields. You cannot intervene
in the preview fields you cannot even select them with the mouse. They only show
you the result that you will get if you accept the settings that you have made.
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Drop-Dowikists

When the list field is active, you can use the up and down arrows to scroll through the
options without displaying the list.

Check boxes

Use them to choose one of the available options or to select whether a setting shall
apply or not. They are displayed as a circle or a box.

¥

r A white box corresponds to every option. If the box is empty (inactive) then the
setting shall not apply. If the box is enabled (ticked), the setting shall apply. You
cannot check the disabled options, which appear gray instead of black. To activate or
deactivate a check box, left-click inside the box or select the check box and press the
Spacebar key.

v

T Ifitis mandatory to choose one setting out of various available settings, you will
find these settings in the same group of a list. Next to the settings there is a circular
check box. If the circle is empty, then the corresponding setting shall not apply; the
opposite occurs when the circle is active (there is a dot inside the circle). Use the up
and down arrow keys of the keyboard to select (check) the desired setting from the
current group of settings.
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6.8 The Windows

The execution of multiple commands results in the display of one or more windows.

#
Drawing line [Baze] j
Property |Value
Laper Baze j
Color [ Juwhite
Line width —— 01 i
Line type —— Continuouz
Line type zcale 1.000
Line type inversion Mo
Clozed shape Mo
Hatzh Ermpty
Line lenagth 1463.147
Inner andle 0.000
Pairts 2

The window is a screen area that you can move, open and close, just like you would
do in the case of a program window. When you open more than one window, you
cannot work in all windows at the same time, you can only work in the current
window. The program windows usually contain lists of fields with data. In most
windows you can change the content of the fields. In the case of a text field, left-
click to activate the field and then type a new value or text, just like you would do in
a dialogue box. There are fields where you do not have to type anything. These fields
have lists of preset values. You can choose the desired value from the relevant list. A
button with three dots (...) on the right of an active field means that when you press
this button a dialogue box shall appear.

Management Windows

These are windows that carry out a large number of operations. These windows offer
additional features and possibilities, but you can manage them just like the common
windows.

L=

U Mew 3 Delste

Layer | Calor [ Line type | Line wigth [visible |Selectabld Printatle |
1 [ Jwhite Cantinuol Qlmm @ Z )

You can change collectively certain fields that belong to the same group by selecting
them all together and then adjusting the property. The settings you make for one field
shall apply to the next fields. There are also standard fields, in which usually an icon is
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displayed. To change the property that the field controls, use the mouse to double-
click the field.

The management fields may also contain buttons, which have the same function as
the buttons of the program main screen toolbars.
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6.9 Error - Confirmation Messages

When an operation is being carried out, Tessera communicates with you by displaying
various messages on the screen. These messages are actually special dialogue boxes,
but they do not have the same form as the common dialogue boxes.

Error - Warning Messages

warning Sk

You must select a road.

These messages appear either when an error has occurred
and the program cannot continue executing the command, or
toinform you that a procedure has finished.

These dialogue boxes have only one button that closes the
box after you have read the message.

Confirmation Messages

These are displayed when you ask the program to carry out an irreversible operation.
In this case, the program will show you a message, asking you to confirm the
operation (Yes or OK buttons) or to cancel the operation (Cancel or No buttons) by
clicking the relevant buttons.

warning i

? | Do wvouwant Profile of road "Read 1" to be updated
*-"/ with terrain, diagrams, tangent, struckures;

i Ho |
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6.10 Executing Commands

In Tessera, there are three ways to select acommand:

1.You can use the mouse to choose acommand from a drop-down menu or a shortcut

menu.
2.You can use the mouse to click a button on the toolbars.

3.You can press the auxiliary keys that correspond to the particular command.

To stop the execution of a command, press the Esc key or click the right mouse
button.
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6.11 Using the Shortcut Menus

When you click with the right mouse button in the drawing area, shortcut menus
appear on the screen. These menus enable you to select very quickly certain
operations. With certain keyboards you can also display the shortcut menus by
pressing the relevant key. The commands contained in the shortcut menus vary,
meaning that the displayed menu and its options depend on whether an item has been
selected and on the nature of this item.
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6.12 Undo and Redo of Commands

If you execute acommand by mistake, in most cases you can undo it. You can undo
either only your last action or various previous operations. You can also redo certain
actions that you have undone accidentally.

How to Undo a Command

From the Edit menu, click Undo, or press the Ctr/+Z keys, or click the button ‘_|L| on
the main toolbar. If desired, you can display the drop-down list of this button. The list
contains the commands that you have executed after you last started the program.
Select the commands you wish to undo.

How to Restore a Command

From the Edit menu click Redo, or press the Shift+Ctrl+Z keys, or click the button

I_—|L| on the main toolbar. If desired, you can display the drop-down list of this
button. The list contains the commands that you have undone. Select the commands
you wish to restore.
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6.13 Specifying Points

When you execute a large number of commands, e.g. to import lines, you must specify
points. In this case, the form of the crosshair changes and the message Specify point
is shown on the status bar. This means that you must specify the X, Y coordinates for
every point by using one of the available methods offered by the program. You can
use the mouse to specify a point by left-clicking inside the drawing area at the desired
point or you can input the absolute coordinates in the Input form.

Coordinates System

Tessera uses a Cartesian coordinate system. This system has two axes, x and y.
When you input coordinates values, you specify the distance (in units) and the
direction (+ or -) of a point along the X,Y axes with respect to the start of the axis
(0,0). By default, X is the horizontal axis and Y is the vertical axis. When you create
boundaries, you specify the chainage and the distance from the road axis.

To View the Coordinates

The absolute coordinates for the current position of the crosshair are displayed on the
left of the Status Bar. The coordinates follow the crosshair and change accordingly.

For most lines you can view the coordinates of their points from the Properties
window, either directly or by using the Points command in the box of the Properties
command.

Input of Absolute Coordinates
The input of the absolute coordinates is very simple.
To input the absolute coordinates directly:

1.Run the desired command until the program prompts you to specify one or more
points.
2.Press Enter to display the coordinates Input form or click the relevant button on

the status bar Elnp"'t i)

3.Type the x and y coordinates in the respective fields.
4. Click OK to exit the Input form.

If you wish to specify further points, repeat the procedure.
Accurate Design

Tessera enables you to snap objects for easy and accurate design. By using these
tools, you can design with accuracy, without having to input coordinates or make
difficult calculations. You can also use the search tools to find instantly information on
the drawing and its objects.

Grid

The grid is a squared set of lines that covers the whole drawing area. Its use is similar
to the use of a transparent graph paper over your paper drawing. The grid enables you
to align objects and to visually estimate the real distances. When you work in the
Profile and Cross Sections workspaces, the grid will not be printed on paper. The size
of the grid is adjusted automatically when you zoom in or out, depending on the scale.

Snap Feature
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The snap feature is a quick way to locate or specify, depending on the current
operation, the exact position of a point without knowing its exact coordinates.
Therefore, this method is very accurate and convenient.

You can use the snap feature anytime Tessera asks you to specify a point or a size
which can be specified by selecting a point on the screen, e.g. the rotation angle of
an object. You can enable one or more snap types at the same time. The snap feature
remains enabled until you disable it.

Distance and Angle Measurement

You can view the following information between two
specified points.

1.The distance between the two points.

2.The angle of the straight part with respect to the
horizontal axis, measured both counterclockwise and

e clockwise.

7 3.The distances on the X and Y axes (Dx and Dy

respectively).

bt
b = ———B

This information will help you verify the accuracy of
your data.

You can also determine the number of the information that you will obtain. Namely,
you can either perform a simple measurement of the distance and view the distance
and the values of the Dx and Dy on the third section of the status bar, or you can
perform a full measurement. In this case, the values shown on the status bar are the
same as the values of the simple measurement. The values are also displayed on the
screen, together with the value of the angle with respect to the horizontal axis.

To select the type of measurement

1. From the Tools menu, select the General Options command.
2.In the resulting dialogue box, select the Display tab.

3.In the Measure Distance group, select Full or Simple.

4. Click OK to close the dialogue box.

To measure a distance

1.From the Display menu select Measure Distance, or press the Alt+W keys, or click

the button ﬁ on the main toolbar.
2.Set the first and the second point of the distance you wish to measure.

Tessera will display the information, as described above

|Di5tance: 1466.139 Dw 779,051 Dy -1242.013
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6.14 Objects

Selecting Objects

Before editing the objects in your file, you must create a set of selected objects. This
set may be comprised of only one object or it can be a set of multiple objects: for
example all objects of the same color or all objects of the same group or category.
These sets must be created before running an editing command. You can select
objects in one of the following ways.

1. Use the mouse to select the objects and then run an editing command.
2.Run acommand that creates a set of objects. Then run an editing command.

Whatever the method, when you select an editing command, Tessera will search for
objects. There are additional commands that enable you to select drawing elements.

Selecting Objects with the Mouse
The easiest way to create a set of selected objects is to use the mouse.
How to select an object with the mouse

1. Activate the mode of the object you wish to select (e.g. Drawing mode in the
Horizontal Alignment workspace).

2. Position the crosshair with the bounding box in such a way, so as to display the
object category on the status bar. You can generally do that if you position the
mouse pointer over the object (over a part of the object or over the line connecting
parts of the object), e.g. to select a Road you must position the mouse pointer over
a PI, to select a Frame to Print position the mouse pointer over a point within the
frame.

3. Click the left mouse button.

The selected object will be highlighted on the screen.

Fultiple zelection
% Select with Chil
= Select without Cil

By default, if you select another object with the same procedure, this object will be
added to the existing set. If you want to add an object that you select to the existing
set, go to the Tools menu = General Options = Environment - Multiple selection and
activate Select with Ctrl. When you select an object by using this option, the existing
selection set is cleared and only the new object is selected. If you select an object by
pressing and holding down the Ctr/ key, this object is added to the existing set. On
the contrary, if you activate Select without Ctrl, the multiple selection of objects is
performed without pressing any key, only by clicking the left mouse button.

Selection Box

You can select objects by enclosing them in a selection box. A selection box is a
rectangular field that you can form within the drawing area, by defining its two
opposite corners. The order in which you will define the corners is important, because
it determines which objects will be selected. If you create the selection box from left
to right, the selected objects will be those having all their points inside the box. If you
create the selection box from right to left, the selected objects will be those having at
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least one pointinside this box.
Deselect All
To deselect all of the selected objects, go to the Edit menu and select Deselect all.

To deselect all of the selected objects from the Edit menu or from the shortcut menu
that appears when you right-click in the drawing area, click Deselect All or press the
Shift+Ctrl+N keys.

If Select with Ctrl is enabled in the dialogue box of the General Options command, you
can also deselect all objects by left-clicking on an empty spot in the drawing area.

Editing Points of Objects

When selected, the object is highlighted and its points are indicated by a box. For
example, when you select a line, a box appears at every end of the lines where the
line points are.

If you want to use the points in order to edit an object, select the point that enables
you to run the desired editing command. To select the point of an object, simply click
the left mouse with the crosshair over the desired point. The current point is
highlighted and is filled with a red color. To move between the points of an object, use

the left and right arrow keys while holding down the Ctrl key, or use the buttons @

@l on the main toolbar.

You can edit points with the mouse in order to combine main editing commands, such
as Move, Zoom, etc. To activate a selected point, click again the left mouse button
with the crosshair over the point.
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6.15 Object Properties

Every object that you create in Tessera has a set of properties. These properties are
displayed in the Properties window. The Horizontal Alignment workspace gives you
easy access to the main properties of the objects. You can also access the properties
from the Object properties toolbar. The best way, however, to modify the properties
of a set of objects, is to use the properties window.

|
Road (Road 11, Pl PI2 |
Froperty |Value |
Pl Harne FI2

Pl BRE2E2. 373

Pl 4555706, 063

Fl ch 673, 460

Dezign Speed G0.000

Pl Data Clathoid Cirzle Clathoid

Angle b 146531

Angle g 33489

T5-5T C5-5C Tang PI-CC 166830 BE.830 85273 9388
b aximurn curve superelevation F.00o

To View Object Properties

Go to the window of the Properties command to view and change the properties of
one or more objects.

To view the properties of one or more objects
1.In the drawing area, select one or more objects whose properties you want to view.

2.From the Display menu, select Properties or press the F11 key or click the button
j on the main toolbar.

You can also execute thiscommand from the shortcut menu that appears when you
right-click on the screen after you have selected an object.

The window lists all properties of the selected objects. It is comprised of two columns.
The Property column shows the name of the property, while the Value column shows
the current value of the property. Here you can change any modifiable property.

You can leave the properties window open while you are working. When you select an
object, the Properties window will display the properties of the selected object. When
you select objects of another category, the window will display the common properties
of the selected objects. If no object is selected, the window displays the main
properties, namely the layer, the color, the line type, the line width and the line type
scale. If no object is selected and you select a new value from this window, then you
specify the current settings for the new drawing elements.

To Edit Object Properties
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You can change the properties of an object from the window of the Properties
command. To change the values in this window, select the desired object and do one
of the following:

1.Type a new value.
2.Select a value from a drop-down list.
3. Change the property through a dialogue box or a window.

To change the properties of one or more objects

1.From the Display menu, select the Properties command.

2.Select the object/s you wish to edit. In the window of the Properties command you
can see all properties of the selected object or the common properties in the case
of multiple selected objects.

3.Select the property you wish to change and type a new value, or select a value
from a drop-down list. In some cases, when you select a property value, the button

ﬂ, will be displayed. If you click this button, you will be transferred to a dialogue
box, where you can make the desired changes and then apply them by clicking the
OK or Apply button of the box.

Main Object Properties

The objects that you create in Tessera have certain main properties, such as color,
line type, line type scale and line width. These properties enable you to group
together elements of your design, so as to facilitate the visual identification of these
items, both on screen and on the printout. This makes the processing of the study
easier and improves the appearance and quality of the end drawings.

Color

You can define a color separately for every object or generally for every category.
Every color is characterized either by its parameters or by a predefined name. A set of
objects can have the same color. You can use colors to distinguish instantly the
objects on the screen. The program provides the main colors with default parameter
values and a default name, but you can also define any other color you like.

To select a color for an object or a category, you can choose from the list one of the
default colors or you can define a new color by clicking Other. The default colors are:

BLACK

GREY

BLUE

DARK GREY
GREEN

LIGHT BLUE
CYAN

LIGHT GREEN
RED

LIGHT CYAN
MAGENTA
LIGHT RED
BROWN
LIGHT MAGENTA
YELLOW

To Define a New Color
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2| x|
Basic colors:

D 11
T TN
EMFTEET NN
EMEEEENEN
EEEEEENEN
O T

Cuztom colars;

:::::::: Hue: 150 Eed:|ﬂ_
Sat: EI Ereen:lﬂ—

Define Custorn Caolars = Colar|3alid L IEI Blue: II:I

] I Cancel | Laver | Add to Custom Colors |

1. From the drop-down list of the Color property, which is displayed in the dialogue box
of the Properties command, click Other.

2.In the dialogue box of the Color command, select a basic color or define a new
color.

3.To define a new color, click the Define custom colors button. To define the details
of the new color either fill-in the six fields on the bottom right part of the box or
select the color from the palette on the top left part of the screen and adjust the
brightness by using the slide bar on the right of the palette.

4. When you have finished, click the Add to custom colors button and then click OK.

1

Line Types and Line Type Scale

The line type is a repeated pattern of dashes, dots and spaces. The name and the
definition of the line type describe a specific sequence of dashes and dots as well as
the relevant sizes of the dashes and dots.

There are fifty-two line types in Anadelta Tessera and you can select the desired one
from the drop-down list.

j The line type scale is user-defined. The

lower the value you set for the scale, the
more the repetitions of the pattern per
drawing unit. The default value is 1.0. The
relative size of the dashes and dots is
always proportional to the line type scale
_______ il and their size on paper is always fixed,
regardless of the print scale. Their on-screen
size is always identical to their size on
Datted paper, according to the drawing scale.

Conbinuaus

. _—  _—  _ Tople amal

FRoad boundary line

_______ Road ams

Line Widths

There are six line widths in Anadelta Tessera.
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This property adds width to the lines of your objects, both
on screen and on the printout. With this item you can
create thin or thicker lines, so as to distinguish them
visually and to read your drawing easier, both on the
screen and on the printed drawing.

The objects are printed according to their assigned value.
The line width values are in millimeters and always fixed.
The line width of the drawings you export to other file
formats can be maintained. The line width also remains
unchanged when you copy objects from one file to
another.
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6.16 Drawing View Options

Tessera provides many options that can help you control how your drawing will be
displayed in the drawing area. The percentage of the drawing inside the drawing area
is the zoom, while the point in the center of the drawing area is referred to as center
of view. A particular zoom and observation point give you the view of your drawing.
While you’re processing your project, you can change the view and go quickly from
one area of your drawing to another. You can zoom in or out the image of your
drawing that is displayed inside the drawing area or to pan it, to save a particular view
and to recall it again in the future. The absolute sizes of the drawing will not be
affected when you change the zoom or the center of view, only the way in which the
drawing is displayed within the drawing area will change.

Using the Zoom and Pan Commands

The easiest way to change the view is to use one of the many zoom features of
Tessera in order to increase or decrease the scale of the drawing.

Real-Time Zoom and Pan

The Zoom and Pan commands of Tessera enable you to watch in real time how the
view changes. With the Zoom command, you can zoom in or out on the drawing by
rolling the mouse wheel.

How to Zoom in real time

Roll the mouse wheel. To increase the image scale (zoom in), roll the mouse wheel up
and to decrease the scale (zoom out) roll the mouse wheel down. You can do the
same by pressing the + and - keys respectively.

With the Pan command, you can change the center of view.
How to Pan in real time

1. Place the crosshairinside the drawing area.

2.Click the mouse wheel.

3.Hold the mouse wheel down and move the pointer (within the limits of the drawing
area), until you view the desired part of your drawing. You can do the same by
pressing the up, down, right and left arrow keys.

The Zoom Window Command
You can zoom in very quickly on an area of your drawing if you define its borders.

The area that you define is centered in the new view. The size of the sides of the
defined window is proportional to the size of the drawing area.

To zoom in on an area by defining its borders

1. From the Display menu, run the Zoom Window command, or press the Alt+Z key, or

rw
click the button d on the main toolbar. The mouse pointer turns into a window.
2.Set one corner of the area by clicking the left mouse button.
3.Set the opposite corner.

You can also run this command from the shortcut menu that appears when you right-

. . . Zoom Window
click in the drawing area I
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To Display the Previous View

When you’re working on small parts of your drawing, you will have to zoom out
frequently to view your whole project. The Previous Zoom command restores quickly
the previous view.

Tessera can save an indefinite number of previous views. The Previous Zoom
command restores only the zoom scale and the center of view and has no effect on
the settings or properties of the objects.

To return to the previous view

From the Display menu, run the Previous Zoom command, or click the button d on
the main toolbar.

To display the next view, run the Next Zoom command from the Display menu.

Centering the View to a Point

You can set a specific point in your drawing as the center of view. The Locate

Coordinates command moves the view to a specific point in the center of the screen,

without changing the zoom.

To center the drawing within the drawing area

1. From the Display menu, run the Locate Coordinates command.

2.In the dialogue box that appears, type the coordinates of the point you wish to
become the new center of view.

3. Click OK.

The view is shifted and the point that you have specified will be in the center of the
drawing area.

Zoom on Selected Objects

In order to view on screen the desired objects, run the Zoom on selected command.
The Zoom on selected command changes the view so as to include all the user-
selected objects, displaying them with the highest zoom, in order to fit in the drawing
area.

To display all the selected objects

1. Select the objects you wish to be displayed inside the drawing area.
2.From the Display menu run the Zoom on selected command or press the g key.

Zoom on Project’s Limits
To adjust the view on your project’slimits, select the Zoom extent command.

The view that you get with the Zoom extentcommand includes all the objects of your
project with the highest zoom, so as to fit in the drawing area.

To display the whole project

From the Display menu, run the Zoom extent command, or press the F4 key, or click
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the button ﬂ on the main toolbar.
Saved Views

You can save a view to recall it at a future time. Tessera can save up to four (4)
different views.

Saving a Reference Point
When you save a view, the following data are also saved automatically:

1.The center of view.
2.The zoom coefficient.

To save a reference point

1. From the Display menu, select the Reference points submenu.

2. From the Reference points submenu, select Insert and then choose one of the four
available points.

Restoring a Reference Point

You can recall a saved view any time you need to use it.

To recall a saved reference point

1. From the Display menu, select the Reference points submenu.

2.From the Reference points submenu, select the Select submenu and then choose
one of the saved views.
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6.17 Modifying the Program Options

You can modify many settings of the Tessera window from the dialogue box of the
General Optionscommand of the Tools menu. Forexample, you can specify the object
selection method. Experiment with the available options until you create an
environment that enables you to work with the maximum speed and accuracy. The
settings that you can select in the tabs below can be applied to any file, even to a
new project.

To change the options of Tessera

1. From the Tools menu, select the General Options command.

2.From the dialogue box of the General Options command, choose a tab and select
the settings you wish to change.

3.When you have made your options, click OK.

Environment Options

The Environment tab that you can find in the dialogue box of the General Options
command, controls the object selection method and the printing parameters.

General Options x|

ASCI | Di<F | Fegional Setings
Errviroment | Dizplay I Temain I Crozg Sechions I Prafile 3D
—kultiple selection —Drawings Printing
+ Select with Chil Fage definition
" Select withaut Chil " Auto
¥ From user
—File —Hint:

Auto zave ever .
r g [T Automatically show

ISEI mninutes. I

20 zeconds

File type reqgistration ADF ¥ Automatically hide
[ Autornatic check far new wersion I, o J A 5.0 seconds
s Cancel

You can make the following settings:

1. Method of multiple object selection.
2. Printing page definition.
3. Registration of .ADF files with Tessera.

Display Options
The Display tab in the dialogue box of the General Options command controls mainly

the way in which the main items of the program are displayed. For example, you can
modify the type and size of the fonts that will be used when viewing fixed texts.

Anadelta Software



A First Look 77

x
ASCI | DixF | Regional Settings
Ervvirarment Display | Temain I Crozz Sechons I Prafile a0
—Antialiazing —Data input
[ CPU Angle input an intersections————
v Graphics card " Degiees
I:-:4 j f* Grad
—General
Garmma corection 2.2
' J
[T Usze anly CPU faor graphics
Fixed text font Change |
k. Cancel

You can make the following settings:

1. Antialiasing of figures.

2. Define the number of data shown when measuring the distance.
3. Select the fixed text font.

4. Filling the Select Objects/Zoom quadrilateral (window).

Text Font

You can define a font and a font size for the on-screen texts. Select the font from

the Font dialogue box that appears when you click the button ﬂl, in the Display
tab of the General Options dialogue box.

To change the font or the font size — To use bold or italics in selected text or
numbers
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Font el
Font; Fant ztyle: Sizer
Im IHeguIar 5 | oK I
R eqular 8 "
Arial Black = |ltalic 3 Lenel |
€} Arial Manow Bald 10
(} fial Rounded MT Bol Bold Italic 11
{} Anial Unicode M5 12
H BankGothic LEBT 14
B BarkGothic MdBT  *) 15 =
— Sample
AaBhAxBR
Scripk:
IEreek LI

1.Select the desired font in the Font dialogue box of the Font list, and then select the

desired Script from the Script list.
2.From the Size list, select the desired font size.
3. From the Style list, select the desired style.

The Sample preview field shows how the text will be displayed according to your

settings.

Terrain Options

The Terrain tab in the dialogue box of the General Options command contains settings

for the terrain.

Anadelta Software



A First Look 79

General Options x|

ASCI | DixF | Regional Settings
Erviroment I Diizplay Terrain | Crozz Sechions I Frofile a0

—Inzert ¢ Delete

[+ Triangulation when inserting Breaklines

{* Imrnediately
" After ingertion

[+ Puoint inclusion when inserting Breaklines / Boundaries

p ta IEI.E deqgrees declination

—Walume

[v Identity regions with volume mare than

|1 .M.

k. Cancel

The settings included in this tab are:

e Instant triangulation when inserting Breaklines.

e Definition of the variation of the points that will be included automatically when
inserting Breaklines or Boundaries.

¢ Definition of the highest value in m3 for the identification of the volumetric regions.

Cross section Options

The Cross Section dialogue box of the General Options command contains the Cross
Sections settings.
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General Options x|

ASCI | DixF | Regional Settings
Ervirarnent I Dizplay I Termain | Cross Sechions | Profile I aD
Decimal digits on zcreen ASCI export decimal points——————

when editing lines for 0 from axis and IE_
Elevations

far Chainage |3

when viewing Dw, Dh and
elevations

1717

when wiewing superelevations

Mew project typical families : IEI 2008.02.1 3MCeech\Default ATE _E]_I
Mew praject's bupical cross sections: IEI 2002.02.1 M Ceech\Defaul ATD _E]_I
Mew project's drawings librany : IEI 2008.02.1 3 Czech\Default ADR _E]_I
Mew project wall library ; IEI 2008.02.1 3 Ceech\Default AST _E]_I
(] Cancel

The settings that you can make in the above tab are:

Set the decimal digits that appear on screen:
e when editing lines.

e when viewing Dx, Dh and elevations.

e when viewing superelevations.

Set the decimal digits for export to Ascii files:
e for Dx from axis and elevations.
o for chainage.

Select the files from which the following are obtained:
e the typical families for a new project.

e the typical cross sections for a new project.

e the drawings library for a new project.

e the walls library for a new project.

Profile Options

The Profile tab that appears in the dialogue box of the General Options command
contains the Profile settings.
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General Options x|

ASCI | DixF | Regional Settings
Erviroment I Diizplay I Tenain I Crozz Sechions Profile: | a0

—Decimal digits on screen———— [ Decimal digits in ASCI

an [ display |3 an O display |3
an Dy digplay |3 on Dy dizplay |3
ah zlope dizplay |3— an zlope dizplay |3—

toving Step for unfreezed

zegmetts [m] 0.500
Autamnatic check of Chainage in =
inpLt form

k. Cancel

The settings you can make in this tab are:

Set the decimal digits that are displayed on screen:
e on Dx display.

e on Dy display.

e on slope display.

Set the decimal digits for export to Ascii files:
e on Dx.

e on Dy.

e on slopes.

Set the moving step for unfreezed segments.
Enable the automatic check when inputting data based on chainage.

Ascii Options

The Ascii tab in dialogue box of the General Options command contains settings for
data export to Ascii files.
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Ervirarnent | Displa_l,[ I Temain I Crozz Sechons I Prafile D
A5 L | C=F I Reqgional Settings
&+ Auto
" Windows Format
" Dos Format
—Andles in Azimuth bp——————————
{* Degees % = anis
" Grads % aniz
(] Cancel

The settings you can make in this tab are:

e Selection of the text format (Windows / Dos) for the import or export of text files
(For compatibility with older versions).

e Selection of the way the angles will be displayed.

e Selection of the way the angles will be displayed with respect to the x or y axes.

DXF Options

The Dxf tab in the dialogue box of the General Options command contains settings for

data import from Dxf files.
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General Options

Select Import Viewports when a file is not imported correctly.
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6.18 Project Management

The communication between the three workspaces and the transfer of data from one
workspace to another is done from the Project Management dialogue box.

'Project Management =100] x|

" Fensme < Delele =

Road Hanzortal Alignment Profie Crozs Sechons: Compoesite Cross Sech...
Road 1 B4 stalions riok axistant nio exiztant o exiztant

Updates | Selected road information |
Quck update Update
I From Horizontal Alignment to Profile
I3 Fiom Pralile ta Hormantal Algraert
I3 From Harizorital Alignment to Cross Sections
I3 From Profile to Crozs 5 ections
3 From Cross Sectons to Horzantal Alignment
) Updata 30

IFn;n Honzantal Aigrement ﬂ |T|:| Pralile j

¥ Temain update
o Update dagiams
¥ Updale ioad piafile
Tearain on Pavvement Line
| Tearain on Foadway Line
| Lpdabe: stnachores Update

oK

To display the box, click the button on the main toolbar or execute the Manage
command from the menu Project. In the dialogue box you can request the update of
one workspace from another (e.g. from Horizontal Alignment to Profile). To update,
first select the desired road from the list on the top part of the box. Next, if you wish
to update with the main options, click the corresponding button of the Quick Update
group in the Updates tab. This deletes the old data and creates all data from the
beginning. Or, in the Update group, select from the two drop-down lists the
workspaces where the updates will take place. All the updates that are to take place
will be displayed in the checklist under the drop-down lists. You can uncheck any
update you do not want to take place. In all cases, click the Update button, to carry
out the update.

Selected Road Information

Once you have selected the road as described above and gone to the Selected road
information tab, this dialogue boxinforms you on the updates that must take place so
that the road is synchronized in all three workspaces.

Update Cross Sections from Horizontal Alignment

If, from the drop-down lists of the Update group, you select to update from Horizontal

Alignment to Cross Sections, the resulting options are:

e Terrain Update: Only if this command is active, the Terrain is updated. In case this
update has already been performed once and you wish to update again, click the
Update button. In the resulting dialogue box you can specify the update as well as
the line to which the terrain points will be transferred.

e Update Diagrams: Select this command if you modify any of the diagrams in the
Horizontal Alignment mode and you wish to update the corresponding ones in the
Cross Sections.

e Update Cross Sections: Select this option to update the cross sections. A dialogue
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box appears in which you can specify the actions to be performed.

The following dialogue box includes all the above windows that appear for the Updates
(Terrain Update, Update Cross Sections). Namely, if you select only the Terrain
Update, the window appearing includes the Terrain Update and Cross section compare
groups, if you select only the Update Cross Section, the window includes the Cross
Section Synchronization and Cross section compare groups. If you select to update all
fields (Terrain Update, Update Diagrams, Update Cross Sections) the following window
appears.

Update cross sections ﬂ

—Temain update

|nzert pointz at line

[~ Recreate crozz sections

—Crozz Sectionz spnchronization
[T Add new
[ Delete ald

—LCrogz zection compare
% with Chainage
" by Mame

0k, Cancel

In this window, you can select from the drop-down list of the Terrain Update group
the line onto which you want to insert the terrain points. With the Recreate cross
sections option the program deletes any existing cross sections and updates again the
terrain.

In case new cross sections have been inserted in the Horizontal Alignment mode, you
can select the Add new field in the Cross section synchronization, in order to add
these new cross sections to the Cross sections mode, without affecting the existing
cross sections. In the opposite case, namely if you delete certain cross sections from
the Horizontal Alignment, then in the aforementioned group you must select the Delete
old field, in order to delete these cross sections without affecting the remaining ones.
Finally, in the Cross section compare group, you can select the way in which cross
sections will be updated, i.e. either based on the Chainage or the Name.

Update Cross Sections from Profile

If, in the Update group, you select from the drop-down lists to update from Profile to

Cross Sections, the resulting options are:

e Update Road Profile: This option transfers the road profile elevations to the Cross
sections mode.

e Create Cross Sections: Deletes any existing cross sections and creates new ones,
where the terrain is an horizontal straight section that crosses the axis and has an
elevation equal to the Terrain Profile.

e Update Diagrams: Select this command if you modify any of the diagrams in the
Profile mode and you wish to update the corresponding ones in the Cross Sections.

Update Profile from Horizontal Alignment

If, in the Update group, you select from the drop-down lists to update from the
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Horizontal Alignment to Profile, the resulting options are:

Terrain Update: Only if thiscommand is enabled, the Terrain is updated.

Update Diagrams: Select this command if you modify any of the diagrams in the
Horizontal Alignment mode and you wish to update the corresponding ones in the
Cross Sections.

Update Road Profile: In case you have deleted the road profile from the Profile, you
can transfer it from the Horizontal Alignment but only if you first update the
Horizontal Alignment from the Profile.

Terrain on Pavement line: Provided that the widths of the road design have been
defined correctly (Road Design =+ Road Preferences = Widths tab), you can transfer
the Pavement lines to the Profile by selecting this command.

Terrain on Roadway line: Here too, you must have defined correctly the widths in
order to be able to transfer the Roadway lines to the Profile mode.

Update structures: Thiscommand updates the structures in the Profile.

Update Profile from Cross sections

If, in the Update group, you select from the drop-down lists to update from Cross
Sections to Profile, the resulting options are:

Terrain Update: Thiscommand updates the Terrain.

Update Diagrams: Select this command if you modify any of the diagrams in the
Cross section mode and you wish to update the corresponding ones in the Profile.
Remote Update: Use this command to display in the Profile elevations of
characteristic Cross sections points (e.g. ditch deep point, pavement edge, etc.).

When you select the Remote Update command the following dialogue box appears:

Update Profile x|

{*  from reference line

= fram flag

Prafile line ta create

IN e line

H : from reference line Ay

INGD Matural Ground | |1 =

D:-::IEI
+ fram axis IE.?EEI m

" from diagram

ISupereIevatiDn diagram, left j
[ Invert Diagram Signs

" from reference point |1 3,

H' ard ! [ Farmm
L. Pavement j

k. Cancel

In this window, type in the Profile line to create field the desired name of the new line
that will be inserted into the profile.

If the from reference line group is activated, the available fields will be:
e H: from reference line: From the resulting drop-down list select the line whose
elevations you wish to transfer to the profile diagram.
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A/A: In case there are more than one lines of the same group, select which line will
be the reference line based on their order of import.

e From axis: Specify the distance from the road axis where the elevations of the
reference line points will be obtained.

e From diagram: Select the diagram that will define the distance where the
elevations will be obtained.

Invert diagram signs: When diagrams referring to the left part of the cross section
are going to be used, you must activate this field so that their values can be
assigned to the left part of the cross section.

e From reference point: Depending on the selected reference line, you can specify
which point of this line will transfer its elevation to the Profile.

e Dx: If you have selected From diagram or From Reference Point, you can define
here an extra offset to the distance of the point whose elevation will be
transferred to the Profile.

e From the H and Dx from the drop-down list of the from flag group, you can select
the cross section point whose elevation will appear in the Profile.

Update Horizontal Alignment from Profile

If, in the Update group, you select from the drop-down lists to update from Profile to

Horizontal Alignment, the resulting options are:

e Update Road Profile: This option transfers the PIs of the tangent curve to the
Horizontal Alignment.

e Update structures: This option updates the structures in the Horizontal Alignment.

Update Horizontal Alignment from Cross sections

If, in the Update group, you select from the drop-down lists to update from Cross

Sections to Horizontal Alignment, the resulting options are:

e Update roadlines: This update transfers the roadlines, e.g. the Pavement roadlines
and the Roadway roadlines, to the Horizontal Alignment mode. A main prerequisite
for this update is the correct placement of the flags in the Cross sections.
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6.19 Saving a File

While working on a file, you must save it at regular intervals. If you want to create a
new copy of your file without altering the original file, you can save it under a different
name.

To save a file:

1. From the File menu, select the Save command, or press the Ctr/+S keys, or click the

button ﬂ on the main toolbar . If you have already saved and named your file,
Tessera automatically saves the changes you have made and you can continue
editing the file. If this is the first time you save the file, the Save as dialogue box
appears on the screen.

2.In the File Name field of the Save as dialogue box, type the new name of the file
(the file extension is not required).

3. Click the Save button.

Tessera files have the .ADF extension.
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6.20 How to Select and Save Files

The program will frequently ask you to give the path and the name of a file. This
enables the program to read the file and use its data, e.g. when you open a program
file or when inputting data.

You can do this from the Open dialogue box.

Look i |1 Progcts | QFr M

My Recent
Documents

Deskiop

My Documents

) &
My Computes
-
T 9 File name: |I:I emol ADF ﬂ Dpen
Places
Flesotype:  [Tesseralfles =] Cancel |

&

In this box, first you must go to the location (drive, folder, subfolder) where your file
is. To do this, use the buttons and lists of the box.

To open a file, type the full path and name of the file in the File name field on the
bottom part of the box and click the Open button. You can also open a file by double-
clicking its name in the Files field or by clicking once and then clicking the Open
button.

The files field, apart from the files of the current subfolder, also contains the
subfolders included in the current subfolder. To open a subfolder, select it and press
Enter or double-click with the mouse.

In the File Name field, you can enter the full name of the file or you can activate the
drop-down list of the field. The list includes the files you have opened recently, since
you last started the program. You can navigate inside this window by using the PgDn
and PgUp arrows or the Home and End keys to go to the beginning or to the end of
the window, respectively. Next press Enter to select the desired file and then press
Enter again to open it. Of course, you can open the file far more quickly by double-
clicking it. To cancel the selection, simply click the Cancel button or press the Esc
key.

The Save as dialogue box has a similar function. To save a file, you must click the
Save button.
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6.21 Closing a File

The Close command closes the current file. If you have saved the changes you have
made recently to the file, you can close Tessera without saving the file again. If you

have not saved the changes, Tessera prompts you to do so, by displaying the
relevant confirmation message.

1.0n the Windows taskbar, left-click on the button that corresponds to the desired
file, in order to display the file.

2.From the File menu, select the Close command or press the Ctr/+F4 keys.
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6.22 To Exit Tessera

The Exit command closes all open files and the program. If you have saved the
changes you have made recently to all open files, you can close Tessera without
saving the files again. You can also double-click the exit button on the title bar. If you
have not saved the changes, Tessera prompts you to do so, by displaying the
relevant confirmation message.

From the File menu, select Exit or press the Alt+F4 keys.
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7

7.1
7.1.1

Horizontal Alignment

The Horizontal Alignment Environment
Workspace

Every time you create a new file or open an existing one, you are transferred
automatically to the Horizontal Alignment workspace. If you are in another workspace,
you can return to the Horizontal Alignment by clicking the Horizontal Alignment tab at
the bottom of the screen or by executing the Horizontal Alignment command from the
Display menu.
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At the top of the screen, you can see the familiar menu bar where you can find the
File, Edit, View, Project, Tools, Print and Help menus, which contain commands that
arecommon to all workspaces, as well as special commands that are displayed or can
be used only in the Horizontal Alignment workspace. There are also three menus,
Drawing, Terrain, and Road Design, which are displayed only when you are in this
workspace. Below the menu bar, you will find the main toolbar and below the latter,
you will find the State and Horizontal Alignment toolbars, which contain buttons that
carry out basic operations. Right below these toolbars there is the Object Properties
toolbar, where you set the properties of the objects, such as the color, the line type
and the line width, the layer to which an existing drawing object belongs, the current
terrain, as well as the properties that will be assigned to every new object that is
being created. This toolbar does not have any buttons, only drop-down lists.

|_£ Drawing|ﬂ Terain |/) Road (=3 Frint | By e e gk ar & ITerrain'I jl i | ith
EWhite | || Continuous =] || 0.1 mm [ || IB‘E'S'3 [ ||
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On the left part of the program’s window, you will find the Element Drawing toolbar,
whose functions refer to the creation of Horizontal Alignment objects. This toolbar
offers access to the most common commands for the creation of elements referring to
the design, terrain, road and printing pages.

If desired, you canmaximize the drawing area so as to occupy the full screen of your
computer. You can do this either by executing the Full screen command from the
Display menu, or by pressing the Ctr/+Alt+V keys.

7.1.2 Workspace Modes

There are four modes in the Horizontal Alignment workspace. This allocation facilitates
the user to insert, edit and process the elements of the design.

e Drawing Mode:
In this mode you can enter and edit any of the drawing objects, such as lines,
circles, ellipses, arcs, texts, etc. In this mode only the drawing objects can be
selected on the drawing screen and you can execute only commands referring to
such objects.

e Terrain Mode:
In this mode you can insert - edit the terrain elements of your project and create
the terrain model.

¢ Road Mode:
In this mode you can insert - edit the roads of your project, while you can also
perform the road stationing and the formation of the roadlines.

e Print Mode:
Here you can specify the format, the elements that will be displayed and the part of
your design that will be printed to the printer or the Plotter.

Mode Toolbar

Each of the four buttons on this toolbar corresponds to a mode. Every time you click
one of these four buttons, a mode is activated and the other three modes are
deactivated. It is possible to activate more than one mode.

How to activate multiple modes

Press and hold the Shift key and click the button that corresponds to the mode you
wish to activate, maintaining active the already selected mode.

By default, the first three modes are always active every time you create a new
Tessera file.

7.1.3 Categories of Objects

Every object you create belongs to a category of the Horizontal Alignment workspace.
Most objects, even if they have a different shape, may belong to the same category.
Forexample, a quadrilateral and a straight part are both drawing lines.

The object categories of the Horizontal Alignment workspace are described below. To
view the identity of an object, either select the object and run the Properties
command, or drag the crosshair over the object (the corresponding drawing mode
must be active) and read its identity in the third part of the status bar.

Drawing Elements
1.Drawing Line: An open or closed zigzag line, comprised of one or more straight parts.

2.Circle: A circle.
3. Circular Arc: The part of a circle.
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7.1.4

4. Ellipse: An ellipse.

5. Elliptical Arc: The part of an ellipse.

6. Text: Aline ofalphanumeric characters.
7.Clothoid: Aline in clothoid shape.

8. Parabola: Aline in parabolic shape.

The drawing elements are created by defining their main points, e.g. the centre and a
point of a circle’s circumference. These points are an integral part of the drawing lines
and you can view and modify them at any time while editing your design.

Rendering/Terrain Elements

1.Terrain Point: A point whose position in space is defined by three numbers, the
coordinates X,Y,Z.

. Triangle: Atriangular flat surface.

.Breakline: Aline on which the triangles always abut and they never intersect it.
.Perimeter: A closed line demarcating an area that contains triangles.

.Oasis: A closed line without any triangles.

.Contour lines: Lines on which every point has the same elevation.

AU hWN

Road Elements

-

.Road: It consists of PIs.

2.PIs: The points that define the sides of the road's tangent curve. The points of the
PIs (e.g. radius, length of clothoid) determine the position and the form of the road
axis. When you select a road, you actually select the closest PI.

3.Roadway Lines: These are lines, along the road axis, belonging to the roadway
surface of the current road.

4. Sideslope Lines: These are straight lines, parallel to the road axis, belonging to the

surface of the sideslopes on both sides of the current road.

You cannot create the Roadway Lines and the Sideslope Lines from the Horizontal
Alignment; they are created automatically during the calculation of the road and the
update from the Cross Sections workspace. You can, however, select them and set
some of their main properties, display them on screen, use the snap feature on them
and print them as part of your final drawing.

Print Elements

Page: A rectangular surface whose dimensions correspond to the dimensions of the
paper page that you have set, always according to the print scale. The part of the
design that is included in the selected page is the one that will be printed when you
request a printout.

Horizontal Alignment Display Options

You can choose which object categories or which parts of the objects (e.g. line
points) will be displayed on screen.

How to define how the objects are displayed

1. From the Display menu, run the Options command, or press the F2 key, or from the

Horizontal Alignment toolbar click the button . The Horizontal Alignment Options
window appears on the screen.
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Horizontal Alignment Options

Drrawing
Terains
Terrain 1
Roads
Fioad 1
Shap

[ Grid

O volumes
[] Fillingz
[] Fixed
[Z] Cuttings
[Z] 5hading
[Z] Surfaces
[7] Legend

|nterchanges
¥.nobs
Zebras
O awsiliary data
O widenings

The window consists of two parts. The object categories are displayed on the left

part.

2.Select an object category.
3.If you want none of the elements of the category to be displayed, uncheck the box
next to the category name on the left part of the window. If you want only some of
the elements of a category to be displayed, select them from the right part of the
window by ticking the corresponding check box, which is displayed next to their

name.

4.To exit the window, click the exit button Xlon the title bar of the window.

When the General option is ticked, the available options are:
e Grid: Shows or hides the grid.
e Volumes: This option opens the legend with the volumetric differences (fillings,
cuttings, unalterables).
e Fillings: Shows or hides the fillings.

Unalterable: Shows or hides the unalterables.
Cuttings: Shows or hides the cuttings.
Shading: Select this field to render the regions with hatch instead of shading.
Surfaces: Select this option to hide from the legend the surfaces that cover the
fillings, the cuttings and the unalterables.

e Legend: Shows or hides the Volumes legend.
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Horizontal Alignment Options

General
Drrawing
Terains
Terrain 1
Roads
Fioad 1
Shap

O Palyline Points
Layers

b1

b2

b3

Base

When the Drawing option is ticked, the available options are:
e Polyline Points: Shows or hides the polyline points.

e Layers: This option includes all the available drawing layers that you can enable or

disable.

Horizontal Alignment Options

General

Drawing

T enainz

Fioads
Foad 1

Shap

[ Points
[] Point names
[] Paint Elevations
Triangles
O Triangle faces
Shading
Elevation Shading
Boundanes
Legend
O Slopes colaring
[<] Legend
Breakline
Boundaries
Contour lines
[ Contour Lines Elevations
@ Curves
O Straight lines

F

When the Terrain option is ticked, the available options are:

e Points: Shows or hides the Terrain points.

e Point names: Shows the names of the Terrain points.
e Point elevations: Shows the elevations of the Terrain points.

When both of the above options are ticked, the names of the points are displayed

above the bordeline and the elevations are displayed below the borderline.

e Triangles: Once the triangulation is performed, the resulting triangles are displayed.

e Triangle faces: Shows the faces of the triangles.
e Shading: This option shows the morphology of the terrain.

e Elevation shading: Shows the relief in a coloured presentation according to the
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elevation of points.
e Boundaries: Shows or hides the boundaries of the elevational zones.
e Legend: Shows or hides the Elevation Shading legend.
e Slopes coloring: Shows the terrain slopes in a coloured presentation.
e Legend: Shows or hides the Slopes Coloring legend.
Note: The Elevation Shading cannot be displayed when the Slopes Coloring is displayed
and vice versa.
e Breakline: Shows the breaklines.
e Boundaries: Shows the boundaries that have been drawn (Oases, Perimeters).
e Contour lines: You can display the contour lines once their calculation has been
carried out.
e Contour Lines Elevations: Shows the elevations of the contour lines.
e With the Curve or Straight Lines option, you can define the way in which the
contour lines will be rendered.

£
General O Filled
Drrawing [ Slopes coloring
Terains Tangent
Terrain 1 Frofile Plz
Roads O Pl detail
[ Optical lines
Shap iz

R oadway
Sidezlopes
YWidenings
Stationz
Lines
[ Required side free space
O &vailable side free space
Structures
Structure text
Filled

When the Road option is ticked, the available options are:

e Filled: This option draws the roadway.

e Slopes coloring: Shows the roadway slopes.

Tangent: Shows or hides the road’s tangent curve.

e Profile PIs: Once the Profile is updated from the Horizontal Alignment, you can
display the PIs of the profile.

e PI Detail: Shows the centre of the circular arc of every PI, as well as the radii that
correspond to the characteristic stations.
e Optical lines: When a PI of the road is selected, this option displays the optical

lines that define the surrounding visibility.

Axis: Shows or hides the road’s axis.

Roadway: Shows or hides the roadway.

e Sideslopes: Once the Horizontal Alignment is updated from the Cross Sections, you
can display the sideslopes (fillings and cuttings).

e Widenings: Shows any widenings that may have been drawn.

Stations: Once the stationing is performed, you can display the stations.

e Lines: Shows the lines that define the width of each cross section.

Required side free space: Once the visibility calculations are performed, you can

display the Required Side Free Space.

Available side free space: This option displays the Available Side Free Space.
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7.1.5

The Snap Feature

You can only snap items shown on the screen. You can not use the snap feature on
drawing elements that belong to hidden or non-selectable layers.

The snap feature uses visual assistance to help you distinguish the snap type and use
the snap feature more effectively. The visual assistance is comprised of the following
items:

1. Notations: They indicate the type of snap by displaying the corresponding symbol at
the point of snap.

On line point, terrain point, station or PI:

On line:

On grid:

On line intersection: i

On extension:

T

2.Magnet: Moves the pointer automatically to lock it on a snap point, when the
pointer is close to this point.

With the snap feature you have the following possibilities:

1.Snap drawing elements:

e On Line point

e On Line

2.0n Extension: to snap the extension of a line, place the crosshair over a point of
the line and then move it to the desired side. Note that in order to use this type of
snap, you must also select the snap on point.

3.0n Line section: if the lines are not intersected, you must also select both the snap
on point and the snap on extension.

4.Snap terrain elements:

On terrain point

On triangle line

5.Snap on grid

6.Snap road elements:

e On road PI

e On road cross section

How to activate and set the snap feature

1. From the Display menu run the Options command, or press the F2 key, or from the

Horizontal Alignment toolbar click the button . The Horizontal Alignment Options
dialogue box appears on the screen.

2.From the left part of the window select Snap.

3.Select the type/s of snap you want to use, by ticking the relevant check box, next
to the name of the snap on the right part of the window.

4.To close the window, click the button. .
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£
General Dirawing
Drrawing O 0n point
Terains O On line
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When the Snap option is enabled, you can see all the fields that you can snap:

e Drawing: You can select one or more of the above available fields, in order to use
the snap feature in the drawing mode.

e Road: Select the fields you wish to snap.

e Terrain: Select the desired type of snap.

e On grid: When this field is selected and the grid is enabled, you can use the snap
feature on any point of the grid.

If certain options are disabled, this is because from the Display tab you have chosen
not to display them. To activate them, go to this tab and choose to display them.

7.1.6 Selection of Objects

To select the objects, the corresponding mode must be activated. Therefore, for the
drawing elements you must activate the Drawing mode, for the road elements you
must activate the Road mode and for the print elements you must activate the Print
mode.

Very often, especially when multiple modes are simultaneously active, it is difficult to
select an object that is too close to or on top of another. In such cases, move the
crosshair over the point where the desired object is and click the right mouse button.
A shortcut menu will appear on the screen. This shortcut menu contains the Object
selection... commands, which are as many as the selectable objects. Run the
command that corresponds to the object you want to select.

7.1.7 Main Object Properties

With Tessera you can edit the main properties of the drawing objects in two ways:
either from the Object properties toolbar or from the Properties command window.

The Object Properties Toolbar
You can use the lists of the Object properties toolbar to view directly or to change

the main properties of a drawing object, such as the Line type, the Line width and
the Color. The Object properties toolbar includes all the commands that you need in
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order to view and change the main properties of an object. When you select an
object, its properties are displayed automatically in the drop-down lists of the toolbar.

0.1 rm j ”Base j |

ID\AI-"hite j | I Continuous j ”

Color Editing

From the Color field (the first field), you can view and change the color of the
selected object.

The drop-down menu includes the Layer colors (only for the drawing elements), the
fifteen default colors, and all the colours you have defined from the dialogue box of
the Color command. If the desired color is not on the list, select the Other option and
define a new color from the dialogue box of the Color command.

When no objects are selected, the current color is displayed. When you create new
drawing objects, these objects will appear in the current colour.

When multiple objects are selected, if all the drawing objects have the color property
and are of the same color, then this color is displayed, otherwise the field is blank. If
only drawing objects are selected and their colour is the one of the layer, the Layer
option is displayed in the field. The Layer value means that the color of the object is
the same as the color you have defined for the layer to which the object belongs.

To change the color of an object

1. Select the objects whose color you wish to change.

2.From the Object properties toolbar, activate the color selection drop-down list.

3. Select a color.

4.If you do not see the desired color, select Other.

5.1In the Colorcommand dialogue box, select the desired color.

6. Click OK.

Tessera will change the color of the selected objects into the color that you just
selected.

Line TypeEditing

From the Line type field, you can view and change the line type of a selected object,
and set the current line type.

The drop-down list includes the Layer line type (only for the drawing elements) and
the default line types.

When no objects are selected, the current line type is displayed. The new drawing
objects that will be created, will have the current line type.

When multiple objects are selected, if all the drawing objects have the line type
property and the same line type, then this type is displayed, otherwise the field is
blank. If only drawing objects of different layers are selected and they all have the
layer line type, then the Layer value appears in the field. The Layer value means that
the object’s line type is identical to the one you have defined for the layer to which
the object belongs.

To change the line type of an object
1. Select the objects whose line type you wish to change.

2.From the Object properties toolbar, activate the line type selection drop-down list.
3.Select a Line type.
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Tessera will change the line type of the selected objects into the line type you just
selected.

Line Width Editing

From the Line width field, you can view and change the line width of a selected
object, and set the current line width.

The drop-down list includes the Layer line width (only for the drawing elements) and
the five default line widths.

When no objects are selected, the current line width is displayed. The new drawing
objects that will be created will have the current line width.

When multiple objects are selected, if all the drawing objects have the line width
property and the same line width, then this value is displayed, otherwise the field is
blank. If only drawing objects of different layers are selected and they all have the line
width of the layer, then the Layer value is shown in the field. The Layer value
indicates that the line width of the object is the same as the one you have defined for
the layer to which the object belongs.

To change the line width of an object

1.Select the objects whose line width you want to change.

2. From the Object properties toolbar, activate the line width selection drop-down list.
3.Select a line width.

Tessera will change the line width of the selected objects into the line width you have
selected.

7.1.8 Project Information

You can view the data of all objects of the project in the dialogue box of the Project
data information command of the Tools menu. This command opens the following
dialogue box:
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This box shows all information about the objects of all project categories of the
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7.1.9

Horizontal Alignment workspace. Each tab of the dialogue box corresponds to an
object type.

You can use the dialogue box of the Find command to find easily any desired object:

Tessera searches the text you have typed in the field throughout the selected tab. If
desired, you can request from the program to find whole words only.

How to search a text in the Information dialogue box

1. Go to the desired tab (e.g. Terrain Points) and click the button ﬂl on the top of
the dialogue box. The Find dialogue box will appear on the screen.

Find 21 x|
Find what ||
™ Match whole word only Cancel |

[ Match case

2.In the Find what text field, type the text you want to find. If you want to find
whole words only, then you must tick the Match whole word only check box.

3.Click the Find Next button. Tessera will select the first text that matches the
criteria you have specified. If you want to continue the search to find the next text,
click the same button again. Otherwise click the Cancel button to close the dialogue
box.

When the search is over, Tessera will display the relevant message.

If desired, you can export to a text file the information you see in a tab. Simply go to

the tab whose data you want to save and click the button ﬂ at the top left of the
dialogue box. The Save as dialogue box will appear on the screen. In this box you must
specify the path and the name of the file that will be created. When you click the
Save button, Tessera will create a text file that will contain the tab data and will have
the .txt extension. You can set the character coding from the ASCIT tab that you will
find in the dialogue box of the General Optionscommand of the Tools menu.

Quick Find

You can also use the Quick Find command to locate the desired objects within the
drawing area. You can run thiscommand from the Display menu by clicking the button

#|

This part allows you to move among the project's elements (Text, Point, PI, Station
section and Ch).
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From here you can go to any element by simply entering
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7.1.10 MovingProjectElements

In the Horizontal Alignment mode, you can move certain elements of the project by
running the Move command of the Tools menu. This command opens the following

window:

/' Move project elements x|

—Elemnents ta mowve
[+ Drawing
[+ Temrain

[+ Roads

—hove by [, ]
fo 0

] Cancel

Select the element you wish to move (Drawing, Terrain, Roads) from the window.
In the Move by (X, Y) field, type in meters the desired distance by which the move will
take place on the X and Y axes.

7.1.11 ColourZones

Color Zones Adjustment

In the Horizontal Alignment mode you can set the colour zone of the road and terrain
slopes by running the Color Zones Adjustment command of the Tools menu. When you
run this command, the following window appears on the screen:
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Color Zones Adjustment

—Color Zone
B 0.50
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e To enter a new Color Zone, type in the field I the number that will

represent the initial value of the Zone and then click the button * to register the
value or press the Enter key.
e To delete a Colour Zone you must first select the Zone/s that you don't need by

X

left-clicking the colored boxes. By selecting even one Zone, the button is
enabled. To delete the zone, click this button or press the Delete key.
e If you want to reverse the colours of the Zones (e.g. in the above figure, if you

|

want black to become the first color and red the last color), click the button
e If you want to place a specific colour in a Zone, right-click on any box to open the
color palette as shown in the figure below:

B azic colors:

T

..
HTMEEEE NN
EEEEEEEN
0 Ul e e

Cuztom colors:

Define Custam Colors "

(] I Cancel |

Select the desired color and click OK to confirm.

e To create a color shading based on specific colors (e.g. shades of red) you must
first select the boxes that will be the standard colors (e.g. red will be the first color
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L3
and white will be the last one) and then click the button
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7.2
7.2.1

7.2.2

Topographical Background - Workspace - Terrain
Creating the Terrain Model

The terrain model consists of points, triangles, contour lines, breaklines, perimeters
and oases. In the Horizontal Alignment workspace of Anadelta Tessera you can import
or create the terrain model elements and edit them so as to optimize them in various
ways. You can create the terrain model in the following ways:

1. Directly from the Horizontal Alignment workspace.
2. Import from text files (ASCII).
3. Import from DXF files.

Terrain Management - Properties

The Professional version supports the simultaneous existence of multiple terrain
models. That means that it is possible to create more than one terrain in the same file.
It is also possible to calculate the volumetric difference of the two terrains.

Terrain management is performed from the Terrain Properties management window.
Here you can run all main commands referring to terrains, e.g. to create or delete a
terrain.

‘W7 Terrain Properties =10 x|
_:] = _| Copy X Delete

Temain I"»-"isil:ule I Selectable I Options I
1 Terain 1 "@’ .;‘/: Mare...
2 |Temain 2 "@ f Mare. ..

Terain 3 "@ f Mare. .

How to open and close the Terrain Properties management window

1. Click the button @ on the Horizontal Alignment toolbar. The management window
appears on the screen.

2.Proceed to the desired modifications.

3.When you have finished, click the exit button to close the management window and
return to the main screen.

At first, the management window contains only one terrain, which cannot be deleted.
You can create new terrains and hame them as you wish.

How to create a new terrain

1. Open the Terrain Properties management window, as described above.
2.To create a new terrain whose elements will be inserted by you, click the New
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button ﬂ

A new terrain will be created. Its name will be comprised of the word Terrain and a
serial number, e.g. Terrain 1, Terrain 2, etc. Namely, every terrain has a unique name.
Once the terrain has been created, you can change its name.

To change the name of a terrain

1. Open the Terrain Properties management window.

2. Left-click on the terrain name to activate the relevant field.

3.Type in a new name.

4. When you have finished, click the exit button to close the management window and
return to the main screen.

All operations regarding the terrain (e.g. Pointimport) take place in the current terrain.
A drop-down list in the Object Properties toolbar allows you to define the current
terrain.

How to make a terrain current

Select the current terrain from the Terrain drop-down list of the Object Properties
toolbar.

Terrain 1 j

The program allows you to create a true copy of the terrain you are editing.
How to copy a terrain

1. Open the Terrain Properties management window, as described above.
2.To create a new terrain, which will be a true copy of an existing one, left-click on
the terrain name to activate the relevant field and then click the Copy button

__| Copy

You can also delete a terrain.
How to delete a terrain

1.0pen the Terrain Properties management window, as described above.
2.To delete a terrain, left-click on the terrain name to activate the relevant field and

then click the Delete key | ekt
3.If you wish to delete the terrain, click OK on the confirmation message that will
appear.

x

0 Delete Terrain 37

.t

| (0] 4 I Zancel |
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7.2.3

Very often, while you are working, you may choose to make certain terrains invisible,
or while editing a terrain you may choose the other terrains to be displayed without
being editable. You cannot edit or select the elements of a non-selectable terrain, but
the elements are visible when the terrain is visible. It is possible to use the snap
feature on objects of a non-selectable terrain. The terrains that are not visible will not
be displayed on the screen, but you can still print them.

How to make a terrain visible or invisible/ selectable or non-selectable.

1.0pen the Terrain Properties management window.
2.Select the fields of the terrains you want to make visible or invisible.
3. Double-click on the Visible field to change the icon so that it corresponds to the

desired state. When a terrain is visible, then the icon looks like @ while when it is

not visible the icon looks like & .

4.Select the fields of the terrains you want to make selectable or non-selectable.

5. Double-click on the Selectable field to change the icon so that it corresponds to the
desired state. When a terrain is selectable, then the icon looks like Zi while when it
is non-selectable it looks like ﬂ{

6. When you have finished, click the exit button to close the management window and
return to the main screen.

Terrain Options

Every terrain has its own elements, i.e. points, lines and triangles, as well as its own
settings - options and properties, regarding the calculation of the triangles and
contour lines, the insertion of points and the way the terrain is displayed on the
screen.

How to change the options of a terrain

1.From the Terrain menu, select the Terrain Properties command, or from the Terrain
Properties management window, enable one of the fields of the Options column and

click the button with the three dots J

2.Use the Previous Terrain ﬂ or Next Terrain buttons M, at the bottom right
corner of the dialogue box to go to the terrain whose settings you want to change.
Make sure that the name of the terrain appears on the title bar of the dialogue box.

Terrain Preferences - Terrain 1

General | View 1| View 2 | View 3|

~ Trianguilabor Points inzertioer
[w Minimum acceptable height  |-100000 [ Awitamatic naming
[+ Maxmum acceptable height  |100000  m Prafi O
Mesd Index 70

[ Mawrnum face length

~Calculabe Contaur Lines

100 m
Inzert a conbour Ine every 4 m
20 m

M ain cortouw lines even

o v 1 O ok | Cancal |
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3. Go to the desired tab and make your settings.
4.1If you wish to restore the settings that applied before making your changes, click

the Restore from Horizontal Alignment button J at the bottom right corner of the
dialogue box. If you wish to restore the default settings that the program applies to

every new terrain, click the Set default settings button :I Finally, for the
Professional version, if you want the current terrain settings to be copied to the

other terrains, click the Copy to all terrains button. J
5.To exit the dialogue box click OK to confirm the changes you have made or click
Cancel to return to the main screen.

7.2.4 Terrain Points

Terrain points appear on the screen as grey dots. You can create them one by one or
import multiple terrain points from text or .DXF files. Terrain points have four
properties: their x, y, z coordinates and their names.

They can be imported in the same file and in three ways. Namely, some points can be
imported manually and some from a text file. They can also be imported in more than
one phases, i.e. you canimport points twice from a text file.

The terrain points are the base for the creation of the terrain model. All other
elements (triangles, breaklines, etc.) refer to them and they cannot exist without
them. The program has certain restrictions regarding the points. For example, it is not
possible for two points to have the same group of three coordinates or to be less than
one centimetre away from each other.

Importing Terrain Point from ASCII Files

The import of terrain points from text files is the most common, since the files that
derive from the various recording instruments are in such format. Every line of such a
file must correspond to a point and include the values of the four elements of the
points. The elements of every point must appear in the same order from line to line.

How to import terrain points from a text file

1. From the File menu, select the Import from ASCII submenu and then run the Terrain
Points command. Thiscommand will be displayed on the menu only if you first select
the creation of a new file or open an existing one. In the resulting dialogue box you
can select a file of terrain points (usually these files have the .XYZ and .GRD
extensions) containing the X and Y coordinates, the elevation of the points and
their names, which can be their serial number or a description (eg. S5).

2.From the Browse field find the subfolder where your file is located. If your file has a
different extension than the ones stated above, select Al files from the File Type
drop-down list to display it. Select the desired file and click Open. Note that your
file must not be open in anotherprogram, otherwise an error message may appear.

Anadelta Teszera x|

Q Cannot open file [AWASROADWGROUMDWOI00.GRD.
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3.The program will try to sort the file's data in four columns. At the bottom of the
dialogue box, you can view the form of part of the file namely the order in which the
X, Y coordinates, the terrain elevations and the names of the points have been
imported. In the Separator group you must select the symbol/s that will be used for
the separation of the point elements into columns, by ticking the relevant check
boxes. The most common separators are the space, the comma and the Tab
symbols. If another symbol is used in your file, then tick the Other check box and
type the symbol in the text field. In case there are two or more separating
characters in the line (usually spaces) to delimit a column, tick the Merge delimiters
check box, so that the separation in columns can be carried out correctly. By
default, the program reads the data of the first column as the X coordinates of the
points, the data of the second column as the Y coordinates, the data of the third
column as Z elevations of the points and the data of the last column as their names.
If the order of the elements in your file is different, then you must select the
correct order from the menu that is displayed when you left-click on the column
title. You must also specify the format of your created file. If your file has been
created in DOS environment, tick the DOS (OEM) check box. In the Start line field,
type the number of the line from the beginning of the file, to indicate the point from
which the program will start to import data. In this way you can omit lines that
contain titles or/and comments, or even the import of the first points that are in the
beginning of the ASCII file.
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4. Confirm by clicking OK. The program reads the data and imports it to the file. If a
problem occurs during the file transfer, the program will display the relevant error
message on the screen.

The points will appear on the screen, according to the way you have selected. If you
want to check the points for possible errors (e.g. double points) you must run the
Terrain Validation command to check and correct them.

Creating Terrain Points

Although the insertion of terrain points from Anadelta Tessera is not very common, it is
very useful in case you want to add some points.
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How to create terrain points

1.From the Terrain menu, run the Insert point command, or click the button J on
the Elements Drawing toolbar.
2.Use the mouse to set the position of the terrain point.

—Paintz insertion As regards the names of the points that
. . will be inserted, you can either request
¥ Automatic naming from the program to name them

_ automatically when they are inserted, or
Frefi ID you can insert then without a name and
Mewt [hdes |34?1|:| name them  afterwards, from the
Properties command window. You can do
this from the dialogue box of the Terrain
Options command. If you want the
program to automatically name the new
inserted points, you must tick the
Automatic naming check box in the
General tab of the Point insertion group.
The name given by the program s
comprised of the prefix that you have
typed in the Prefix text field and of a
serial number.

Editing Terrain Points

You can edit the points you have inserted, so as to give the model exactly the form
that you wish. Therefore, you can edit the coordinates of the points or delete the
points that you do not need.

Moving and Renaming Terrain Points

You can move the Terrain Points of your file.

How to move or rename the selected Terrain Points

x| 1.With the mouse pointer over the
Mew tenainpoint 11282 =] desired Terrain Point, click the left

mouse button to select the point.
Property |Value | 2.0pen the Properties command

Marne 11282 ) =

ettan Fomr 205834 867 g;ntizwpoint . t;ll-ge Cthhaen?w?evs h:a nnwaenﬁ
Tenafn PD.mt v 4560252751 the Name field. In the Terrain Point
Terain point £ Rd4a.000

: X, Terrain Point Y and Terrain Point
Active Tes Z fields, type the coordinates and
the new elevation.

To move a point faster, select it, activate it and move it to its new position by using
the mouse or the Input Form command.

Deleting Terrain Points
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You can delete one or more Terrain Points, if desired.
How to delete the selected Terrain Points
1.Select the Terrain Points you wish to delete.

2.From the shortcut menu that is displayed when you right-click in the drawing area,
run the Delete Objects command, or from the Edit menu run the Delete command, or

press the Del key, or from the main toolbar click the button M
If desired, you can delete all terrain points of your file.
How to delete all the Terrain Points

From the File menu, select the Delete all submenu and then select the Terrain Points
submenu and run the Al command.

How to delete all the Terrain Points inside or outside a region

1.Select the boundary (perimeter or oasis) inside or outside of which you want to
delete points.

2.From the File menu, select the Delete all submenu and then select the Terrain Points
submenu and run the Inside selected boundary or Outside selected boundary
command, respectively.

Deactivating Terrain Points

In many cases, there are points you want to exclude from the triangulation without
deleting them, e.g. stops. The inclusion of a point in the Terrain Model is a property
defined exclusively by the user. You can select not to include a point in the Terrain
Model by deactivating it.

How to deactivate a point
1. Select the Terrain Point you wish to deactivate.
2.0pen the Properties command window. From the drop-down list of the Activated

field, select No. To activate a point, select Yes.

To view and activate all the deactivated points, run the Terrain Validation command
from the Terrain menu.

Adding Points— Updating the Terrain Point Elevation from the Existing Model

Every time you insert a new point, this has always zero elevation. You can update the
elevation of the point from the existing terrain model.

How to update the elevation of a Terrain Point
1. Select the Terrain Point you wish to update.
2.From the shortcut menu that is displayed when you right-click in the drawing area,

run the Adjust Elevation command.

Updating the Terrain Point Elevation from another Terrain

You can adjust the elevations of a terrain based on another terrain. From the Terrain
menu, run the Adjust Elevations command. The following dialogue box appears on the
screen.
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'/ Elevations Adjustmen x|| From the drop-down list of the To field,
select the terrain that will be updated and

To T— j from the drop-down list of the From field
— select the terrain on which the update will be

based. Next, click the OK button to apply the

From IT erain 2 j update.

(] I Cancel I

7.2.5 Creating and Editing Perimeters

For the correct triangulation, before the insertion of the triangles you must insert a
perimeter, which demarcates the area in which the triangles will be created. A
perimeter is a zigzag line whose peaks must coincide with terrain points. Therefore,
you cannot insert a perimeter unless you have first inserted terrain points.

A perimeter can be inserted in three ways:
1.1t can be created by the user, who must define its points one by one.
2.1t can be calculated automatically by the program.

3.1t can beimported from a text or DXF file.

In all cases, once it is created, the perimeter can be modified so as to describe better
the terrain boundaries. Perimeters are shown on screen in green.
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You can insert more than one perimeters. Two perimeters cannot be intersected, but
one perimeter may be enclosed in another with an oasis between the two perimeters.
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Automatic€alculation of the Perimeter

To save time, you can request from the program to automatically calculate the
external perimeter. After this calculation, you can adjust the perimeter by adding or
deleting points.

How to insert automatically a curved perimeter

From the Terrain menu, run the Calculate curved perimeter command. This results in a
closed curved tangent line that includes all points of the current terrain.

Inserting a Perimeter

To insert a new perimeter, you must set the terrain points that define it. The points of
a perimeter must coincide with the terrain points. This method serves mainly for the
insertion of an internal perimeter.

How to set the points of a perimeter

1.From the Terrain menu, run the Insert perimeter command, or from the Elements
Drawing toolbar, click the relevant button. You will see the highlighted box in the
middle of the mouse cross, showing you where the perimeter point will be placed.

2. Define circularly the terrain points that will compose the perimeter (the mouse snaps
automatically the terrain points).

3.0nce you have finished inserting of the points, click the right mouse button to
complete the procedure.

Automatic Point Inclusion

If you wish, you can request from the program to automatically include points that are
located between the point you define and its previous point. To do this, go to dialogue
box of the General Optionscommand of the Tools menu and in the Insert/Delete group
of the Terrain tab tick the Point inclusion when inserting Breaklines/Boundaries check
box. The text field below the check box shows the maximum variation for the
automatic inclusion of a point.

v Puoint incluzion when inserting Breaklines # Boundaries

pta IEI.E degrees declination

Import of Perimeters from External Files

Perimeters can be imported either from ASCII text files or when importing other
elements (e.g. drawing elements), which are all saved in a DXF file.

Automatic Addition or Deletion of Perimeter Points

To adjust a perimeter faster, you can use the automatic perimeter adjustment.

How to automatically adjust a perimeter

1. Select the perimeter you wish to adjust.

2.From the shortcut menu that is displayed when you right-click on the screen, run

the Adjust perimeter Expand or Shrink command to delete or add points,
respectively. Thiscommand opens the following dialogue box.

Anadelta Software



Horizontal Alignment 117
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3.If you want to add/delete points along the whole length of the perimeter, activate
the General selection field. If you want to add/delete points to only one part of the
perimeter, select Local. If you select Local, you must specify the width of the sides
between which the boundary will be adjusted. The default value is 7. If you want to

change this value, click the button E to decrease it or the button ﬂ to
increase it. Next, you must define the perimeter part that can be adjusted by
moving the mouse pointer over it to highlight it.
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4. For the adjustment to take place, click the Expand/Shrink button il, at the bottom
of the dialogue box or roll the mouse wheel down. The effect is cumulative, namely
more points are added or deleted as you keep rolling the wheel. The effect on the
boundary can be viewed immediately on the screen. Keep clicking the button until
you are satisfied with the result. If you want to undo the expansion/shrinkage, click

the Reset button EI or roll the mouse wheel up.
5.When you have finished, click OK to apply the adjustment. This closes the dialogue
box and returns you to the main screen.

Adding Points to a Perimeter

How to add points to a perimeter

1.Select a point of the perimeter.

2.From the shortcut menu that is displayed when you right-click on the screen, run

the Expand to the beginning or Expand to the end command, depending on what the
side you wish to insert the point (the points of the boundaries have a
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7.2.6

counterclockwise direction). This command adds a new point to the line on screen,
before or after the point you originally selected. The original point is highlighted in
red, and you can place the new point by moving the mouse pointer as shown in the
figure. The points on which the new point intersects are displayed in yellow, while
the points that are to be added are displayed in green. The original form of the
boundary is displayed as a dotted line.

If you wish, you can request from the program to automatically include points that are
located between the point that you define and the previous point.

Deleting a Perimeter Point and a Terrain Point

The Point removal command deletes the selected PI of the perimeter/oasis and joins
the previous PI with the next one. The program does not delete the terrain point. You
can also run this command by pressing the Shift+Delete keys. If you have already
created triangles and then you delete a perimeter point, the triangles will remain as
they were and the terrain validation will report the errors. Therefore, you must also
make the relevant corrections on the terrain model.

The Point removal command deletes the selected PI of the perimeter/oasis and the
corresponding terrain point.

Deleting a Perimeter

You can delete one or more perimeters of the file. The procedure is similar to the one
for the Terrain Points.

Creating and Editing Oases

To insert an oasis you must have at least one perimeter. The oasis demarcates an
area that will be free of triangles (e.g. wherever there is a housing settlement or a
lake). To insert an oasis, follow the same procedure that applies to the insertion of a

perimeter, only in this case you must click the button g The editing options for the
oases are the same as the ones for the perimeters.
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7.2.7 InsertingBreaklines

The purpose of the Breaklines is the demarcation of the triangles. Breaklines are also
zigzag lines, whose peaks must coincide with terrain points. As a result, to insert them
you must have first inserted terrain points. During the triangulation, the program
creates the triangles in such a way, so that their sides always coincide with the
breaklines and never intersect them. Thus, it is possible to simulate lines such as the
tops and feet of sideslopes, the roadlines of existing roads, etc.

Breakline Insertion
One way to insert Breaklines is to define their PIs on screen by using the mouse.

Inserting Breakline with the mouse
1.From the Terrain menu, run the Insert Breakline command, or from the Elements

/]

Drawing toolbar, click the
terrain points only.

2. Define successively the terrain points that will comprise the breakline. If desired, the
program can automatically include points that are located between the point that
you define and the previous point. Thus, when the crosshair approaches a terrain
point, the screen will also display the points that will be included into the line.

button. The pointer turns into a crosshair and snaps
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3. When you have finished inserting points, click the right mouse button to complete
the procedure.

A breakline may intersect with other terrain lines (Perimeters, Oases, Breaklines), only
on terrain points. In this case, the program does not allow PI insertion, while the
points where the BKL is intersected are displayed in yellow.
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Also, a breakline cannot refer to disabled points. For this reason, when you approach
the mouse pointer to such points, a yellow circle appears around the point.

You can also insert breaklines after the creation of triangles. In this case you can
choose the triangulation to be carried outimmediately upon breakline insertion, so that
the triangles that are affected by the inserted breakline are immediately reformed.

WAl

To do this, go to the dialogue box of the General Options command of the Tools menu
and in the Import/Delete group of the Terrain tab, tick the Triangulation when
inserting Breaklines check box.

Ingert / Delete
v Triangulation when inzerting Breaklines

f* [mmediately
{ After inzertion

Conversion of Drawing Lines to Breaklines

Another way to create abreakline is the conversion of a drawing line. Select the line
to be converted and from the shortcut menu that appears when you click the right
mouse button select the Conversion submenu and then run the Convert to Breakline
command. For the conversion to take place, all line points must coincide with terrain
points. The properties of the new breakline are the current ones. The drawing line
remains almost unchanged.
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EditingBreaklines

You can insert additional points to a breakline, delete a point from abreakline or delete
the whole breakline.

Breaking and Merging Breaklines

For easier management of the lines, you can break a breakline in two or more
breaklines, or you can merge multiple breaklines together into a single breakline.

Merging Breaklines

To merge two breaklines, select them both and then run the Merge lines command
from the menu that is displayed when you right-click on the screen. For the merging to
take place, the last PI of onebreakline must be the first PI of the next breakline.

Breaking Breaklines:

If desired, you can break abrakline into two or more parts.

To break a breakline in two

1. Select the breakline you wish to break. Select the PI where breaking will take place.
2.From the shortcut menu that is displayed when you right-click in the drawing area,

run the Break at point command.

If desired, you can break aline into many parts; each of these parts will be comprised
of only two PIs.

To break aline in multiple parts
1. Select the breakline you wish to break.
2.From the shortcut menu that is displayed when you right-click in the drawing area,

select the Break lines command.

Converting Breaklines toDrawing Lines

Zoom Window To convert a breakline into a drawing line, select the
desired breakline and from the menu that is displayed

Dieselect when you right-click on the screen run the Convert to

Calculate curved perimeter drawing line command. The properties of the new line

Calculate adjusted perimeter are the current ones.

Triangulation

Break lines

Merge lines

Convert bo drawing line

7.2.8 Terrain Validation

The terrain validation must be performed before the triangulation. This stage (before
creating triangles) aims at the detailed validation of the points. Terrain validation is
performed automatically when you request triangulation, but it can also be carried out
at any given time, upon the user’s request.

How to perform terrain validation

1.From the Terrain menu, run the Terrain Validation command, or press the Ctrl+G
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keys, or from the Horizontal Alignment toolbar click the ﬂ button. The program will
start validating the terrain elements. A bar appears at the bottom right of the
drawing area, showing you the validation progress.

2.When validation is over, a dialogue box opens on the screen. In this box you can
find and correct any errors of the terrain model. In this phase (the terrain model has
not yet been created), most errors refer to the terrain geometry.

Terrain Yalidation

Structurel Excepted Geometry |T|:uta| au:tiu:unsl

—Terrain Element —Achion
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Paint 1626
[ Point 2330
- Paint 4403 — erge
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- PDintE?BE with point 4403
- Paint 5025
- Paint 6320
- Poirt 5535 =l

EE # | Pt | 0% o [V Mewe = %

(] | Cancel |

The dialogue box has four tabs. The first two tabs (Structure, Excepted) display all
kinds of problems. In the Excepted tab you can see the points that were exempted
either by the user or by the program, according to the terrain model settings. Finally,
in the Total actions tab, you can see the actions that will be carried out to correct
the errors that have been detected during the terrain validation. The first three tabs
consist of two groups.

In the Terrain Elements group, at the top left of the window, you can see the tree-
structure graph with the terrain elements where aproblem was detected.

T erain Element

-E Points -
- Paint 1626

- Paint 2930

- Point 4403 .

- E3218 : |z identical to point 024729

- Point 4786

- Point 5025

- Point 6320

- Paint 6695 hd

Left-click on the + symbol next to each element category or double-click on the
category, to view the relevant elements. Left-click on the + symbol next to each
element or double-click on the element to view the problems of this element. You can
select an element by left-clicking on it. The name of the selected element appears in
the Selected Element box right below.

| Puint £320 |
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=4
Below this group there are the buttons with the relevant actions. If you click the E
button, the problems of all elements and all categories will be displayed, while if you

click the E button, the problems will shrink.

The A button transfers the drawing view to the drawing area where the selected

- - - - - + e
element is. This element appears highlighted on the screen. With the J«‘ and J«‘
buttons you can change accordingly the view in the drawing area.

In the Energy group, which is located at the right part of the window, you can define
the actions that will be carried out to solve the problems that were detected. The
appearance of the group depends on the current tab. You can delete, activate or
deactivate the selected element, or you can select no to proceed to any action at all.
If an option is not available for the particular element, either this option will not be
displayed at all or it will be inactive.

—Auchion
f* Mone
" Delete

= Deactivate

At the bottom of the window you will find the I:I E ‘ buttons; use these buttons
to carry out an action for all elements of the selected category.

Finally, by ticking the Merge check box, the double points (points whose x, y, z
coordinates are the same) are deleted.

7.2.9 Triangulation and ContourLine Calculation

The next step in the creation of the terrain model is the triangulation and the
calculation of contour lines. Prior to this, however, you must specify the settings of
the digital terrain model by clicking the Terrain Options command from the Terrain
menu.

Triangulation

Triangulation Settings

To select the triangulation settings, run the Terrain Preferences command and then
go to the Triangulation group of the General tab.
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—T riangulation When the Minimum acceptable height check
box is ticked, Tessera ignores points whose
W Minimum acceptable height |'1'3":":"3":' m | elevations are lower than the value typed in
the corresponding field. When the Maximum
v Maximum acceptable height Im':":“:":' m | gcceptable height check box is ticked, the
program ignores the points whose elevations
v Magirmum face length a0 m | are higher than the value of the field. When
the Maximum face length check box is
ticked, the program will not create triangles
with faces larger than the value indicated in
the corresponding field.

Triangulation

For the triangulation to take place, run the Triangulation command from the Terrain

menu, or press the Ctr/+B keys, or from the Horizontal Alignment toolbar click the ﬂ
button. When the Terrain Validation is completed, if there is no significant problem,
the program will start creating the terrain model based on the inserted points,
perimeters, oases and breaklines. During this process, the terrain points are joined
together with straight lines to create triangles. When creating the terrain model, the
program takes into account the breaklines, the perimeter, as well as any oases that
you may have inserted.

When the calculation is over, if you have selected to view the triangles, and
specifically only the faces of the triangles, you will see the following screen.
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An empty area (as shown in the figure) means that the distance between the points
of that area was higher than the one you had specified in the digital terrain model, and
as a result the points were not joined to create triangles. These areas are the “natural
oases”, whose maximum face is the one you specified in the Triangulation dialogue
box.

Insertion of Triangles

You can also create triangles manually. To do this, select the Insert Triangles
command from the Terrain menu and then select one of the three secondary options,
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which are:

e Three Points: With this option you can create triangles using any terrain point.

e Repeat Last Point: When you run this command, the first point of every triangle you
create will be the last point of the previous triangle.

e Point and face: To draw triangles with this command, you must define only one
point/face of the triangle, since its two other points are defined automatically by the
existing adjacent triangles.

Editing of Triangles

You can intervene and edit the terrain model. If you run the Triangles Editing
command from the Terrain menu, you will notice that the triangles under the mouse
pointer are turning green. Move the pointer to the desired triangles and click the left
mouse button to change the diagonal of the quadrilateral. In this way, you can visually
correct any anomaly in the digital terrain model. The changes you are making appear
immediately on the screen. The review and editing process is facilitated by the various
methods that the program offers for the presentation of the terrain model.

Scanning Triangulation for Holes

If certain parts of the terrain model that you have created, have holes, you can

request from the program not only to scan for these holes, but also to create triangles

in these parts without affecting the remaining terrain model. To do this, select the

Scan Triangulation for Holes command from the Terrain menu and then select one of

the following available options:

e Insert Drawing Lines: When you select this option, the program marks the holes with
drawing lines.

e Insert Perimeters: With this option, the program inserts perimeters instead of
drawing lines in the holes.

e Triangulation: With the triangulation option, triangles are created in the places of
the holes, without affecting the remaining terrain model.

Calculation of Contour Lines

The next step in the presentation of the terrain is the calculation of the contour lines.

—Calculate Contour Line The horizontal equivalent of contour lines for
the current terrain is defined from the
Insert a contour line every |4— m |~ dialogue box of the Terrain Preferences

command. More specifically, go to the
Main contour ings every IZD— m | Calculate Contour Lines group of the General
group and in the Insert a contour line every
text field type the distance between two
contour lines. In the Main contour lines
every text field of the same group, you can
specify the elevation difference between two
main contour lines.

How to calculate the contour lines

From the Terrain menu, run the Calculate Contour Lines command, or from the

Horizontal Alignment toolbar, click the ﬂ button.

When this operation is over, you can view the contour lines that were drawn by
selecting the View contour lines option.
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At this point, while viewing the contour lines, you can edit the terrain model in order
to get a better view of the relief. To view the editing results on the contour lines, you
must repeat the contour line calculation.

You can choose, from the Display options (Curved or Straight lines fields), how the
contour lines will appear on the screen (zigzag or curved).

7.2.10 DisplayofTerrain Elements

The program enables you to control how the terrain elements will be displayed, both
on screen and on the printout.

You can select which elements of a terrain will appear on screen and how they will
appear, from the dialogue box of the Display Options command and from the Terrain
Preferences dialogue box, and more specifically from the View 1, View 2 and View 3
tabs. Here you can define which of the terrain elements (and of the remaining project
as well) will be visible in order to facilitate your work, as well as how they will be
displayed. More specifically, the following apply to every terrain element:

1. Points: Points appear on the screen as gray dots. If desired, you can display the
name and the elevation of the point. The name of the point appears at the top right
of the point, while the elevation appears at the bottom right of the point. Enable
this view either from the Terrain Preferences dialogue box, or from the Options
command dialogue box. In all cases, select the desired terrain and tick the Points (to
view the points), Names (to view the names) and Elevations (to view the
elevations) check boxes.

Anadelta Software



Horizontal Alignment 127

Terrain Preferences - Terrain 1
General Vi 1 | View 2| View 3|
[ Shadng - —Show 7 Hids
Volume [V Gnd [ Boundaries
e ) L ™ Points W Contour nes
'ﬁmm Light | [~ Elewation: ™ Elevalicrs
' t [T Mames I Curves
% Bresklne —
«9 v | D Ok | _ Concel |
x|
General O Foints
Drawing [] Paint names
Terains [] Paint Elervations
Trangles
[ Roads: Triahgle faces
[Z] Road 1 [ 5Shading
Shap O Elevation Shading
[] Boundaries
[] Legerd
[ Slopes coloning
[Z] Legend
Ereakline
Eoundaries
Contour lines
[ Contour Lines Elevations
@ Curves
) Straight lines

2.Breakline and Boundaries (perimeters and oases): Breaklines appear on screen as
continuous red lines, while perimeters and oases appear as continuous green lines.
You can activate this view either from the Terrain Preferences dialogue box or from
the dialogue box of the Options command. In all cases, select the desired terrain
and tick the Breakline check box (to view the breaklines) and the Boundaries check
box (to view the perimeters - oases).

3. Contour lines: They are displayed on screen as continuous lines (curved or zigzag),
the main ones in yellow and the intermediate ones in purple. If desired, the contour
line elevations can be displayed through the lines. You can activate the display of
the contour lines either from the Terrain Preferences dialogue box, or from the
dialogue box of the Options command. In all cases, select the desired terrain and
tick the Contour lines (to view the contour lines), the Contour Lines Elevations (to
view their elevations) and the Curves check boxes (to view the contour lines as
curves).

You can set the curvature factor, i.e. how rounded the curves will be, by moving the
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slider located in the Terrain Preferences dialogue box, right below the Curves check
box. To decrease the curvature move the slider to the left, while to increase the
curvature move the slider to the right.

Display of Triangles

Tessera offers you four possible views of the triangles and you can combine them to
achieve the best results.

1. General: Regardless of how the triangles will be displayed, you can choose to view
or hide them from the dialogue box of the Options command. Select the desired
terrain and tick/untick the Triangles check box, to show or hide the triangles,
respectively.

2.Faces: You can chose to view the triangle faces either from the Terrain Preferences
dialogue box or from the dialogue box of the Options command. In all cases, select
the desired terrain and tick the Grid or Faces check box, respectively. The figure
shows an example of the way the triangles are displayed when you’re using this
method.

3.Shading: The figure shows an example of triangles with shading. You can activate
the shading from the same dialogue boxes as in the case of the faces, only now you
must tick the Shading check box of the Shading group in the View 1 tab of the
Terrain Preferences dialogue box. Use the sliders to set the brightness from the
Volume field, as well as the color of light from the Ambient Light field. To set the
angle of the light, left-click in the white box.

Anadelta Software



Horizontal Alignment 129

4. Flevation Shading: The figure shows an example of triangles with elevation shading.
You can activate this view from the same dialogue boxes as in the case of the
faces, only now you must tick the Elevation Shading check box in the View 2 tab of
the Terrain Preferences dialogue box. If you want to also view a legend with the
elevation zones in the drawing area, tick the Legend check box. Likewise, to view a
separating line on the color zones boundary, tick the Boundaries check box.
Regarding the elevation definition of the zones, these can be defined either

automatically by the program when you click the ﬂ button or you can define them

by filling in the Minimum elevation and Step fields and clicking the I‘_‘l button. To
set the colors, there are six color combinations stored in the program memory and
you can choose the desired one from the drop-down list. When you select the
Personal 1 and Personal 2 combinations, you can create your own color
combinations. To select the color of a zone, click on the zone’s colored box and
select a color from the resulting dialogue box. To automatically fill the boxes with
interpolations of two boxes, select the desired two boxes by click the right mouse

button and then click the H button. If you want the color zones to be reversed in

=
terms of elevation, click the:l button.
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5.Slopes coloring: Tessera also provides you the possibility to color the triangles
according to their slopes. You can activate this view from the same dialogue boxes
as in the case of the faces, only now you must tick the Slopes coloring check box in
the View 3 tab of the Terrain Preferences dialogue box. The parameters that apply
to the zone coloring are the same as in the case of the elevation shading.
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7.2.11 Terrain Model Export

Exporting Terrain Points to a Text File

You can create a file that will contain the terrain points of the current terrain. The
format of such files issimilar to the format of the files that you use in order to import
terrain points. You can set the character coding from the ASCII tab that you will find
in the dialogue box of the General Optionscommand of the Tools menu.

% Auto
™ windows Format
" Doz Format

To export terrain points to ASCII files

1.From the File menu, select the Export to ASCII submenu and run the Terrain Points
command.

2.Specify the path and the name of the file where the points will be saved. Terrain
points will be exported to a file with the .GRD extension.

3.Click OK to create the file.

Exporting the Whole Terrain Model to Text Files

You can export the terrain model you have created in the Anadelta Road Design to
text files (ASCII). The software's export files are compatible with the RDDSS (Road
Design Digital Submission Specifications).

How to export the terrain model to ASCII files

1.From the File menu, select the Export to ASCII submenu and run the Terrain Points
command. The terrain points are exported to three files, one for each category of
elements. The terrain points will be exported to aGRD file, the triangles to a TRI file
and the breaklines to a BKL file. You can export RLN files by running the Drawing
Elements command of the same submenu.
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2.Tick the check boxes for every category of terrain points you wish to export. In the
text field, type the file name and the drive path where your files will be created. If
desired, you can specify the path for each category by clicking the button next to
every text field.

3.Click OK to create the files. If the terrain points don’t have a hame, the program will
ask you whether you wish the names to be added automatically, showing you the
relevant confirmation message. Click OK to proceed.

7.2.12 Terrain Model Import
Opening an Older Version File (Files from Anadelta ROAD DESIGN 3.xx)

In Anadelta Tessera you can edit files of the Horizontal Alignment mode of the
Anadelta Road Design 3.xx software pack. You can open these files with the Open
command. The program recognizes fully the terrain elements contained in such files,
enabling you to continue processing your work.

Importing the Whole Terrain Model from Text Files

You can import a terrain model from text files (ASCII) by running the Terrain Points
command from the Import from ASCII submenu of the File menu. The procedure is the
same as for the export of the terrain model. The terrain elements are imported in the
current terrain.

Importing Terrain Points per Cross Section

The program can add points to a terrain based on the data resulting from the cross
sections. More specifically, the Terrain Points per cross section files command of the
Import from ASCII submenu of the File menu, imports additional points from a terrain
file per cross section (*.ACS). Such files are also created by the Cross Sections
program (Version 3.xx), as well as from the Cross Section workspace 0 File menu [
Export to ASCIIsubmenu 0 Lines command. To execute this command, you must have
selected a calculated road where stationing has been performed.

Importing the Whole Terrain Model from a DXF file

The last type of files from which you can import data are files with a .DXF extension.
These files guarantee compatibility when working with other drawing packages (e.g.
AutoCAD), from which the DXF files are exported.

How to import the terrain model from DXF files

1.From the File menu, select Import from Dxf and then run the Import Terrain from
DXF command.
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2.The program reads the file and displays the dialogue box shown below. In the
Terrain tab select whether the points will be imported from Point or Polyline. When
you tick the Create points check box in the Create from POINT group or in the
Create from POLYLINE group, the options of each group become available.

‘\/ Import from DXF =

Temain I

—Create fram POIMT

[T Create points I-a; BASE

[T | Elewations I'.EI JYC0S

=
=
I~ Hames [2: BaSE =l
[T b i text distance |3

=

fdatzhing method

I Reference arder

—Create fram POLYLINE

[T Create points |5: 0 j
[T | Minimnm point waration |2

[T | Breakline creation

[ | Create tiangles I a-n j

v Layer zorting Ok I Cancel |

[~ Loading drawing

3.Tick the check boxes for every category of terrain points you wish to import and
from the drop-down lists select the layer where these terrain points are. When the
Layer sorting box is ticked, the program will sort out the layers according to the
objects that are located in every layer.

4.1If, in addition to the terrain points, you wish to import all other data of the file in
the form of drawing, you must also select the Loading drawing option.

5.Click OK for the file to be read. The result of this import will be displayed immediately
on the screen. The elements are imported in the current terrain.

If you want all data of the Dxf file (and the terrain points) to be imported in the form
of drawing, you must select Import from Dxf from the File menu and then run the
Import Drawing from Dxf command.

7.2.13 Calculating Slope Areas

Area Calculation

With the Calculate Slope Areas command of the File menu, you can calculate the
horizontal areas in groups that are determined according to the terrain slope. This
calculation can be performed either for the whole area of the terrain or for a specific
part. Thiscommand results in the following window:
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If you want the calculation to be applied to the whole terrain, select from the

|Pavement Siopes 1 [ drop-down list the desired scale according to which the areas

will be displayed and then click the L button, so that the surface areas can be

2

calculated in m=, as shown in the figure below:

—Slope

050 105634.72 =.m.

0501 - 1.00 0.00 ..
1.00 - 150 0.00 z.m.
150 - 200 0.00 z.m.
200 - 250 0.00 ..

250 - Infinite 273374682 z.m.

To calculate the area of a particular surface, go to the Horizontal Alignment mode and
circle with a drawing line all the terrain points you wish to be taken into account
during the calculation.

Next, click the e button to move the coordinates of the selected line to the left part
of the window, as shown below:
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—LCalculation Baundany

Foint |3 [+ |z |
1 0446534 4560309.735 | 0.000
2 580979152 4560401.650 |0.000
3 589195.970 4559993938 |0.000
4 500366.405 4559906739 |0.000
5 505444177 4560307.391 |0.000

Pl

To save the results of the area measurement in text files, click the ﬂ button, while
to open an existing text file click the “*| button.

To delete the data from the Calculation Boundary window, click the button.

7.2.14 SurfaceCalculation-Volumes

Volumes

With the Calculate Volumes Difference command of the Terrain menu, you can
execute volumes calculations. The calculation is performed between one terrain that
you select from the drop-down dist of the Definition A group and a terrain or a plane
that you select from the Definition B group.

To select a terrain, tick the Terrain check box and select the terrain from the drop-
down list. To select a plane, tick the Plane check box and select the plane from the
tabs right below. Each tab corresponds to a plane definition method. If the plane is
parallel to the XY plane, select the respective tab and type the elevation of the plane
in the Z text field. If the plane is defined by three points, go to the respective tab and
type the coordinates of each point. If the plane is defined by two points and by its
angle with respect to the horizontal, display the Axis and angle tab and type the
coordinates of the points and the angle. If you select a terrain point on the screen

L
and click the A button, the coordinates of this point are copied.

In all cases, when you click the OK button, the relevant calculations are performed. In
the drawing area, the cuttings areas are displayed in red, the fillings in blue and the
part of the terrain that remains unchanged is displayed in gray. From the General
category of the Options command dialogue box, you can define how the volumes
differences will be displayed.
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7.2.15 AdjustingtheElevations

From the Road Design menu of the Horizontal Alignment mode,

select the Adjust

Elevations command. With thiscommand you can adjust the elevations of a terrain to

another terrain.

To execute this command, follow the steps below:

Import a terrain (File 0 Importfrom ASCII 0 Terrain Points).

Create a new Terrain (from the Horizontal Alignment toolbar O E).
In the Object Properties toolbar, activate the second terrain that you created and

then import the desired terrain in the same way as described above.

When both terrains have beenimported from the Road Design menu, click the Adjust

Elevations command. The following window will appear on screen:

¥ Elevations Adjustment

To Terain 1

Fram ITerrain 2

ok |

Cancel |

e In the To field select the terrain that will get the elevations, while in the From field
define the terrain from which the elevations will be obtained.
e Click OK to close the window and to perform the adjustment of elevations.

7.2.16 SlopeAnalysis

With slope analysis you can control the rainwater run-off, provided that the horizontal
and vertical road design are completed.

Selecting the Slope Scale
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To select the desired scale, go to the Road Design menu, select the Road Preferences
command and define the slope scale in the Slope Analysis tab. The following window
appears on the screen:

zl
= B
Sl:u:lssl Dugraml Slatil:ringl Tearain 5u11|:ing| Fl Slope Analysis l a|»
Sampling
M aximum sep [m)
—
Mirmmn step |m)
ID.I:E*
Color scale
[ ] 050
B | 0w
B | 1o - 1m0
O | 1m0 - 2o
] | oz - 280
B
IF'auemsﬂ: Shopes 1 :J
0k | Coesl |

In the Sampling group you can define the Maximum and the Minimum steps according
to which the program searches the slope differences in the parts of the road. The
bigger these steps are, the quicker the analysis, but with less accuracy.

In the Color scale group, you can select the desired scale from the
IF'avement Slopes 1 j

drop-down list.
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7.3 Road Design
7.3.1 Introduction

This chapter explains all operations that you can perform from the Road mode of the
Horizontal Alignment workspace or that are directly related to the design of a road.
The data of the tangent curve are entered graphically, showing also the distance of
the PI to be inserted from the previous one, or numerically (by typing the coordinates
of the PIs). They can also be imported from a text file or you can convert a drawing
line to a tangent curve.

Before the road is calculated, you must check all properties of the road, the properties
of the PIs and the general preferences. You can select from numerous sequences of
transition curves and turns for every PI and for two successive PIs. For every PI or
couple of PIs, the program suggests the appropriate values for the length or the
parameter of the clothoid or the tangent offset.

You can also intervene graphically to the axis before or after the cross section
calculation or even after the stationing. Every time you move an object, the program
checks whether there is an acceptable solution. You can insert the cross sections
numerically, but it is also easy to insert graphically the cross sections, as well as
widenings and shoulders. This insertion is even easier when you use the snap feature
on terrain point, drawing, etc.

After the calculation of the axis, you can view and edit the superelevation diagram by
applying different rules and different parameters. After the statioting, you can
immediately update and view the Profile workspace with the profile of the natural
terrain, as well as the Cross Section workspace with the natural terrain per cross
section. In the final stage, when you update from the Profile and Cross Sections
workspaces, you can view in the Horizontal Alignment workspace data referring to the
road profile, the roadlines and the sideslopes of the road.

7.3.2 Creating a New Road

If you have opened a HOR file, Tessera recognizes automatically the roads contained
in the file and there is no need to recalculate them. In this case, you can also see the
sideslope and roadway lines, if any.

A road in Tessera is comprised of PIs. The procedure that you should follow to insert
and calculate a new road has seven stages:

1. Definition of the names and coordinates of the road PIs .

2.Determination of the curve type at each road PI and of the corresponding values (e.
g. Radius).

3.Determination of the road’s specifications regarding its widths and the
superelevation diagram.

4. Calculation of the road and PI data editing in case an error occurs during the
calculation of the road.

5. Definition of widenings and medians.

6. Creation of cross sections.

7.Update of the other two workspaces.

Inserting a Road

To insert a new road, you must first specify the coordinates of its PIs and then the
geometric characteristics of every PI.

How to insert the PIs of a road

Anadelta Software



138 Anadelta Tessera

1.From the Road Design menu, run the Insert road command, or from the Elements

Drawing toolbar, click the i button. The highlighted square in the middle of the
mouse cross shows you the place where the PI will be inserted.
2.Use the mouse to specify in ascending order the position of the PIs of the road’s
tangent curve, or use the Input Form dialogue box or the dialogue box of the snap
feature for more accuracy, working from the beginning to the end of the road.
3.When you have finished importing Pls, click the right mouse button to end the
procedure.

If you want to set the road PIs with higher accuracy, you can do this from the window
of the Road PIs command.

You can also create a tangent curve from a drawing line. Simply select the drawing
line and from the menu that will be displayed if you right-click in the drawing area,
select the Convert submenu and run the To road command. A new road will be
created, whose PIs will be the points of the drawing line. The order of the PIs is the
same as the order in which the points of the drawing line were inserted.

Importing a Road from a Text File

You canimport the tangent curve of a road from text files (ASCII). To do this, select
the Import from ASCIIsubmenu of the File menu and run the New road tangent curve
command. A dialogue box will appear on the screen, where you can select a tangent
curve file (such files have usually the .XYV extension), containing all data required for
the calculation.

Each line of the file corresponds to a PI. Acomma separates the data on every line.
The first data is the code that corresponds to the type of turn. The codes of the
transitions are listed in the following table.

Code Type of turn

1 Clothoid - Circle - Clothoid

2 Parabola - Circle - Parabola

3 Compound

4 Clothoid - Circle - Egg-shaped - Circle -Clothoid

5 Clothoid - Circle — Clothoid (two PIs) /Hairpin bend

6 Clothoid - Circle - Circle - Clothoid

10 Auxilliary PI (Used only when the previous PI is 4 or 5 or 6)

The codes from 1 to 3 refer only to the PI of the particular line. The codes from 4 up
to 6 refer to the PI of the particular line and to the next one, which is always
indicated by the code 10.

The other data that you must input is the PI name and the X and Y coordinates. Then,
and according to the type of the PI, you must input the necessary elements and the
method that you have selected for the calculation of the PIs. To do this, go to the
Project menu [ General Preferences command 0 Calculations tab 0 Elements input
type group.
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For the clothoid and the parabola (codes 1 and 2), first you must input the parameter
or the length of the clothoid or the leading tangent offset (depending on the selected
calculation method), and then the radius and the corresponding value at the entrance.
For the compound, you must input the angle of the leading curve or the leading
tangent offset or the tangent length following this order, and then the radius of the
trailing curve, the radius of the main circular arc, the radius of the exit arc and finally
the angle of the exit arc or the trailing tangent offset or the tangent length for the
exit. For the double PIs, the values are the leading element and follow the radius of
the first circular arc, the radius of the second circular arc and the trailing element. For
the auxiliary PIs (code 10) no additional data is needed, since all the necessary data
have been input for the previous PI.

Importing a Road from a Project
To transfer a calculated road from an existing file to the current project, you must go

to the File menu and run the Load Road from Project command. The following window
will appear on the screen:

¥ Road Selection =100 x|

Select road:

Road 1 |

Ok, Cancel |

Here, you can select the road you wish to import. Click the OK button to view the
calculated road, which maintains not only its PI data but also its sideslopes.

Terrain Profile

When the road design is performed, you can view what the terrain profile will be,
without having to update the Profile workspace. In this way, you can view the slopes
of the terrain at the point where the road has been designed. Thus, you can detect
possible problems (big terrain slopes) and correct them by moving the road design. To
do this, select the Terrain Profile option from the Road Design menu. A window will
appear on the screen, showing the designed terrain profile.

7.3.3 Road Properties

The specifications of a road depend on many factors. The specifications that must be
adhered to are usually those stipulated by the relevant regulations or by the
supervising authority or, finally, by the project's needs. In any case, the careful
setting of the road’s specifications is a main prerequisite when designing a road, in
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order for the road to have the desired layout.

How to set the specifications of a road in Tessera

1. Select the desired road and from the Road Design menu select the Road Preferences

command.

2.From the dialogue box of the Road Preferences command, select a tab and proceed
to the desired settings.

x
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3. When you have finished setting the preferences, click OK to close the dialogue box.

You can make settings about:

Chainage

The elements of the road PIs (General, PI and Slopes tabs).
The road widths (Widths tab).
The necessary parameters for the calculation of the superelevation diagram (Slopes
and Diagram tabs).

The stationing preferences (Stationing and Terrain Sampling tabs).

The chainage of the road axis is performed according to the order in which the Pls
were inserted, starting from the first PI.

Starting Chainage

The initial value of the starting chainage is zero. If your design concerns only a
section of a road, obviously the Starting Chainage is different. This is defined from the
dialogue box of the Preferences command.
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7.3.4

How to define the Starting Chainage

1.From the Road Design menu, run the Road Preferences command.
2.In the displayed dialogue box, select the General tab.

3.In the Start Ch text field, type the Staring Chainage of the road.
4. Click the OK button.

Reverse Chainage

Chainage is performed according to the order in which the PIs were inserted, i.e. zero
chainage coincides with the first road PI that you inserted and is independent of the
PI names. To reverse the chainage, select the road, right-click in the drawing area,
and from the displayed menu run the Reverse road command. The program will rename
the PIs and update the stations of the horizontal alignment based on the new
chainage. In addition, the widenings will be transferred to the opposite side of the
road. In order for the profile and the cross sections to comply, you must proceed to
the relevant update.

PI Properties

The properties of the PIs are defined from the Road Design menu, by selecting the
Road Preferences command. Set the properties in the corresponding fields of the
General and PI tabs, in the dialogue box shown below:

Road Preferences “Road 1% x|

=

Mew Pl plapedties

% Clothoid - Circle - Clathoid
" Parabola Cicle Parabola

Circular arc radus [m)
200 » 143152

Clathwoid data

Farameter
o0

E—
I . ToalFis

0K | coeel |

In the General tab, you can set all the parameters required for your project. The
required data is the road(s) design speed V(km/h), the coefficient of transverse
friction f and the maximum curve superelevation g. Type these values in the Design
speed (km/h) and Coefficient of transverse friction fields of the General tab
respectively, and in the Maximum curve superelevation field of the Limit Values group
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7.3.5

in the Slopes tab.

To set the type and the data of the calculated curve at every new PI, go to the PI
tab. In this window and only in the Professional version, you can select the new PIs to
be of the Clothoid -Circle - Clothoid or Cubic Parabola type, by ticking the relevant
check box. In the Standard version, the new PIs are bound to be of the Clothoid -
Circle — Clothoid type.

I rd

127(q + f)

In the Circular arc radius text field, enter the curvature radius R. The minimum
suggested value for the curvature radius, which is displayed next to the field, derives
from the above formula and depends on the design speed, the coefficient of

transverse friction and the maximum curve superelevation that you have entered in
the General tab. You have the option to change the minimum radius, if desired.

R_

In the last three fields, you can set the parameter A of the curve, the length of the
clothoid L as well as the offset g by using either the clothoid or the parabola (
Professional version) as transition curve. According to literature, when the transition
curve is a clothoid, these three values are related with the following formulas:

;rl—L £E= L
R 24R
If you change, for example, the length of the clothoid, then the offset and the
parameter A will also change. Depending on the calculation method you have selected
from the Project menu 0 General Preferences I Calculations tab 0 Elements input
type group, only one of the three text fields is active.

When the transition curve is a parabola, the formulas applied for the calculation of the
values will change according to the type of the parabola, which is also selected from
the Elements input type group of the Calculations tab in the dialogue box of the
Project menu.

When you have made all the desired settings as described above, and if these are the
settings that you usually work with, it isrecommended to click the OK button. The To
all PIs button replaces all the values of the existing PIs of the road with the ones you
have entered in the dialogue box.

Editing PIs
Adding PIs to a Road

You can add as many PIs as you want to an existing road.
How to add a PI to a road

1. Select the road you wish to edit by placing the mouse pointer over a PI and clicking
the left mouse button.

2.From the shortcut menu, which is displayed if you right-click in the drawing, select
Extend towards start or Extend towards end, depending on the direction towards
which you wish to insert the new PI.

3.Specify the position of the new PI. If the new PI is inserted between two existing
PIs, the program displays a confirmation message, and you must select whether the
PIs that are next to the new one will be renamed.
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PI numbering. |

Do wou wank nexk PIs names ta be changed?

MovindPIs on a Road

You can easily move the PIs with the mouse. Left-click to select and highlight the
desired PI and thensimply drag the PI to the desired place. When you drag the PI, the
L1 and L2 distances between the PI you are dragging and its two adjacent ones
(previous and next) appear on the left of the status bar.

You can also change the position of the PI from the window of the Properties

command.

#
Road (Road 1), PI PI3 =]
Property |"v’alue |
FI Marme FI3
Pl RE9425 261
Pl 4560160417
Pl ch 3423
Design Speed RO.000
FI Data Claothoid Circle Clothoid
Angle b 161656
Angle g 18444
T5-5T CS-5C Tang PI-CC 114,383 14383 57544 3746
b axirnum curve superelevation 7.000

When this window is open and you select the desired PI, you can define the new
position of the PI by typing the X and Y coordinates in the PI X and PI Y text fields.

Batch Moving of Road PIs

From the Road PIs command window you can carry out a batch editing of the Pls
positions.

How to carry out a batch move of the road PIs

1.Select the desired road and then run the Road PIs command from the Road Design
menu.

2.The program displays the following window, which is comprised of twelve columns
that correspond to the serial number of the PI, the X and Y coordinates of each PI,
the distance from the previous PI, the angle from the previous section, the leading
clothoid parameter, the leading clothoid length, the leading tangent offset, the
circle radius, the trailing clothoid parameter, the trailing clothoid length and the
trailing tangent offset. Each line of the window corresponds to a PI.
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3. Change the values in the desired text fields by typing the new coordinates and then
press the Enter key to save the value.

4.Click the OK button to confirm the changes or click Cancel to restore the original
settings.

Renaming Road PIs

The program renames the PIs of a road in ascending order and according to the order
in which the PIs were inserted. To change the name of a PI, run the Properties
command and in the PI name field change the name of the PI.

Deleting a Road PI

You can also delete a road PI.

How to delete a road PI

1.To select the road PI you wish to delete, place the mouse pointer over the PI and
click the left mouse button.

2.From the shortcut menu that is displayed if you right-click in the drawing area,
select the Delete PI command.

Graphical Change of the Radius
You can move graphically the radius of a road PI.
How to move graphically a radius

1.Select the PI whose radius you wish to change.

2.You will notice that a yellow box appears at the point that corresponds to the
center of the circular arc.

3.If you place the mouse pointer there, the color changes.

4. With the mouse pointer in the square, click the left mouse button to lengthen or
shorten the radius of the selected PI's circular arc.

Anadelta Software



Horizontal Alignment 145

7.3.6 Editing Road Stations

From the Road Design menu, run the Road Stations Table command. In the displayed
window you can proceed to the batch editing of the stations positions.

'/ stations =10 ]
NEL
Cz name Ch. Drigt. from presy. | ﬂ
1 0.000
2 1 20.000 20,000
3 2 40.000 20.000
4 3 E0.000 20,000
il 4 80.000 20.000
E 4] 100.000 20,000
7 E 120,000 20.000
g8 7 140,000 20.000
3 a 160.000 20.000
10 ] 180,000 20.000
11 10 200,000 20.000
12 1 220,000 20.000
13 12 240,000 20,000 LI
)4 Cancel |

The above window has three columns: Station name, Chainage and Distance from
previous station. There are also three buttons:

: Insert new station.
E: Delete selected station.

=/ . Numbering of next station based on the name of the selected one.

7.3.7 Editing PI Data

Once you have imported all the PIs of a road’s tangent curve, the next step for the
calculation of the road is to define the data of every PI.

How to input the data of a road’s PI

1. Display the window of the Properties command.

2.Select the road you wish to edit.

3.Select the PI you wish to edit.

4.1In the Properties command window, select the value of the PI Data property. Click

the three-dots button J, appearing when you select the box.
5.The following dialogue box appears on screen:
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7.3.8
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Follow the same procedure to change the data of a road’s PI, regardless of whether
the road is calculated or not.

From the Curve Type field, select the desired type of curve for the PI. The parameter
fields change based on the curve type.

Types of Transition Curve

Anadelta Tessera offers various types of transition curves, both in the Standard and in
the Professional version.

How to change the type of transition curve
1. Display the Properties command window.
2.Select the road you wish to edit.

3. Select the PI you wish to edit.
4.In the Properties command window, select the value of the PI Data property. Click

the three-dots button J, appearing when you select the box.
Transition Curves in the Standard Version

There are three available types of transition curves in the Standard version: the simple
clothoid, the compound and the clothoid circle clothoid (two PIs).

Simple Clothoid

The most common type of curve is the clothoid. When you select Clothoid Circle
Clothoid from the drop-down list of the Curve Type field, the dialogue box of the PI
Data command opens as follows:
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In the Circular arc radius text field, you can edit in meters the radius of the circular
arc of the turn. The radius R can even get a zero value if the road axis follows a
zigzag line (in case you have to depict an existing state). If the values in the fields
are such, that it is impossible to calculate the curve, then the fields appear in red.
Enter the data for the leading transition curve in the text fields of the left column and
the data for the trailing transition curve in the text fields of the left column, since you
have the option to create asymmetrical turns. Depending on how the parameter, the
length and the offset derive, according to your selection in the Calculations tab of the
dialogue box of the General Preferences command, only one of the three text fields is
active. Also, the Clothoid data field displays the minimum and maximum values you
have set for the clothoid (A,L,g). The clothoid values derive from the aesthetic
convention 1/3<A/R<1m, and by applying the relation A2=L*R the result is R/9<R<L or
R/3<A<R.

When the curvature radius R changes, the values of the clothoid length also change,
while a change in the length of the clothoid also changes the value of the offset e.

Any change of the parameters affects the value of the A/R ratio (="-" L/ R). The limits
of this ratio depend on the PI angle, therefore the maximum value derives from the CS-
SC>=0.15TS-CS convention, while the minimum value derives from the TS-CS>=0.4E E
convention.

The A/R ratio must be within the range of the suggested values. The minimum value of
this ratio ensures the minimum clothoid length for adjusting the cross slope or the
superelevation. It also ensures the minimum length imposed by reasons of dynamics.
The minimum value of the ratio is replaced by the minimum value of the aesthetic
convention (1/3) for angles wider than 182 degrees, while the maximum value is
replaced by the maximum limit of the aesthetic convention for angles narrower than
137 degrees. The minimum value can be skipped for high curvature radii where the use
of clothoid is not required. The maximum value can also be skipped for road design
with high clothoid parameter values without an intermediate circular arc. When the
curvature radius R changes, the suggested limits of the selected parameter also
change accordingly.

Anadelta Software



148 Anadelta Tessera

When you click the Def. Values button, the program enters in the fields of the
selected parameter the minimum value that has been calculated based on the radius,
for the entrance and the exit. You can choose whether the field will be filled with the
minimum or average or maximum value of the parameter from the menu that is
displayed if you click the right mouse button.

Compound Curve

The next transition curve is the compound. When you select the Compound option
from the drop-down list of the Curve Type field, the Curve parameters group of the PI
Data command is displayed as shown in the figure:

~Curve dats
Leading Data Trailing Drata
R adiuz [m] Fadiuz [m] Fadiuz [m]
400 |200 400
phi [) phi [) phi [)
|0 154444 |0
[Iffzet ] [ffzet [m]
IEI IEI
Tang [m] Tang [m]
|32.4?2 |32.4.'-"2

The group has three columns with text fields. In the Radius (m) text field of the middle
column, you can edit in meters the radius of the turn’s circular arc. Enter the data for
the leading transition curve in the text fields of the left column (Leading Data) and the
data for the trailing transition curve in the text fields of the right column (Trailing Data
). Here, in the Radius (m) text field, you can edit in meters the radius of the circular
arc at the entrance or exit of the turn. According to the calculation method you have
selected for the compound curves in the dialogue box of the General Preferences
command, only one of the other three text fields is active: the central angle ¢(°), the
Offset (m), namely the distance of the central circular arc from the side of the
tangent curve, or the length of the tangent (m). The other two fields are
automatically calculated by the program and their data are displayed in the box.

Clothoid - Circle — Clothoid (2 Pls)

If you want to design a hairpin bend between two PIs, you must select the Clothoid
circle clothoid (2 PIs) from the drop-down list of the Curve Type field. The Curve data
group in the dialogue box of the PI Data command box is displayed as shown in the
figure:
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~Curve dats

Leading data Trailing data

Circular arz radius [m) Circular arz radius [m)
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IEd.DEdEEd IE#.EIEMEEd
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ID.EEEE‘-E? ID.EEEEE?

The group has two columns with text fields. Enter the data for the leading transition
curve in the text fields of the left column (Leading Data) and the data for the trailing
transition curve in the text fields of the right column (Trailing Data). In the Circular
arc radius (m) text field of each column, you can edit in meters the radius of the
circular arc of the turn. It is known that, depending on the position of the road PIs
and the value of the offset, there is only one value for the radius that abuts on both
PIs. When you click the Def. Values button, the program calculates this value
according to the current value of the leading and trailing offset and enters the result
in the relevant fields. According to the calculation method you have selected for the
compound curves in the dialogue box of the General Preferences command, only one of
the other three text fields is active: Cloth. Parameter, Cloth. Length (m) or Tangent
offset (m). The other two fields are automatically calculated by the program and their
data are displayed in the box.

Transition Curves in the Professional Version
The Professional version offers three additional types of transition curves: cubic
parabola, transition curve of two adjacent PIs with two circular arcs, and egg-shaped

curve.

Cubic Parabola

By selecting the Cubic parabola from the drop-down list of the Curve Type field, the
dialogue box of the PI Datacommand is displayed as shown in the figure:
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—Curve data
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In the Circular arc radius text field, you can edit in meters the radius of the circular
arc of the turn. In the text fields below, enter the data for the leading and trailing
transition curves in the left and right columns, respectively. According to the
calculation method you have selected for the length and the offset in the dialogue box
of the General Preferences command, only one of the three text fields is active. Also,
in the Parabola Type group, you can select one of the available cubic parabola types,
which can be different from one PI to another.

Clothoid - Circle — Circle - Clothoid

If you want to design a hairpin bend between two PIs with two different curvature
radii, you must select the Clothoid circle circle clothoid (2 PIs) from the drop-down list
of the Curve Type field. The Curve data group in the dialogue box of the PI Data
command is displayed as shown in the figure:

Curve dats

Leading data Trailing data

Circular arz radius [m) Circular arz radius [m)
|2'I 1.33019 Def. Walues | |1 78476306

Clath. Parameter Clath. Pararneter
|1EIEI |1EIE1

Clath, Lenath [m] [Clath, Lenath [m]
|4?. 19315 IEE.EIEEIE#E

Tiarent affzet ] Tanaent affzet [m]
IIZI.441 270 IIZI. 7322588

The group has two columns with text fields. Enter the data for the leading transition
curve in the text fields of the left column (Leading Data) and the data for the trailing
transition curve in the text fields of the right column (Trailing Data). In the Circular
arc radius (m) text field of each column, you can edit in meters the radius of the
circular arc. It is known that, according to the position of the road PIs and given the
value of a radius and the value of the leading and trailing offsets, there is only one
value for the second radius that abuts on both PIs. Therefore, when you change the
value of the leading radius, the trailing radius also changes automatically. If you
change the leading offset, the leading radius will change accordingly. When you click
the Def. Values button, the program suggests certain values for both radii, according
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to the angles of the two PIs and the values of the leading and trailing offsets. The
suggested values are shown in the corresponding fields. Right below and depending on
the calculation method you have selected for the clothoid in the dialogue box of the
General Preferences command, only one of the other three text fields i.e Parameter,
Length(m) or Offset(m), is active. The other two fields are automatically calculated
by the program and their data are displayed in the box.

Egg-shaped Curve

By selecting the Clothoid circle egg-shaped circle clothoid (2 PIs) from the drop-down
list of the Curve Type, the Curve data group in the dialogue box of the PI Data
command is displayed as follows:

—Curve data
Leading data Egg-shaped curve data  Trailing data
Circular arz radius [m) Circular arz radiuz [m)
|3'I 1.601474 Dief. Walues | IEEIE.EH 44
Clath. Parameter Farameter Clath. Parameter
100 |287. 272207 |1 oo
Clath, Lenath [m] [Lerath [m] [Elath, Lenath [m]
|32 102577 |130.094811 |4?.8E:E:?82
Tangent offset [m] Tangent offzet [m] Tangent offset [m]
f0.137837 |3.327812 IEI. 45676
Tanaent affzet [m]
|3EI.1 47023

The group has three columns with text fields. In the Circular arc radius (m) field of
each column, you can edit in meters the radius of the circular arc of the turn. By
clicking the Def. Values button, the program calculates the radii of the circular arcs
according to the angles of the two PIs and the values of the leading and trailing
offsets, and enters the results directly in the corresponding fields. Enter the data for
the leading transition curve in the text fields of the left column (Leading Data) and the
data for the trailing transition curve in the text fields of the right column (Trailing Data
). Depending on the calculation method you have selected in the Elements input type
of the Calculations tab, in the dialogue box of the General Preferences command of
the File menu, only one of the other three text fields i.e Parameter, Length(m) or
Offset(m) is active. The other two fields are automatically calculated by the program
and their data is displayed in the box.

7.3.9 Superelevation Diagram
Methods for the Calculation of the Superelevation Diagram
To specify the preferences that will apply for the calculation of the superelevation

diagram, run the Road Preferences command from the Road Design menu and then go
to the Diagram tab. The following dialogue box will open:
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In this dialogue box, first select the method for the calculation of the superelevations.
All of the following shall apply to curves of the clothoid-circular arch-clothoid type. In
the case of the simple circular arc, the program ignores your selection of the
superelavation calculation method. Even in the case of double PIs, these are
considered as a single curve for the purposes of the superelevation diagram.

When you select the German Preferences option, the program assumes that the
superelevations change (from the dual-grade station to the single-grade one) from the
beginning of the curve, namely from the position where TS station will be inserted
afterwards. It also assumes that the end of the curve (TS station) is the restoration
point of the superelevations in the dual-grade station state. The start and end points
of the circular arc (CS and SC) are identified with the start and end points of the
single-grade station. The figure shows two examples of superelevation diagrams that
have been calculated in this way.
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The first example has been calculated based on uniform pavement superelevation,
which will be analyzed hereinafter, while the second one was based on linear
interpolation on the clothoid. Apart from the two lines of the superelevation diagram,
the figure also shows the curvature diagram, with the characteristic positions TS, CS,
SC and ST.

When you select the American Preferences option, the program assumes that the
superelevation of the external side at point SC (beginning of curve) and at point ST
(end of curve) has already changed to zero value. The start and end points of the
circular arc (TS and CS) are identified, as stated above, with the start and end points
of the single-grade station. The points where the superelevation variation begins and
ends (on tangents) derive from linear calculation. The figure shows two examples of
superelevation diagrams that have been calculated in this way.
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From the dialogue box shown below,
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you can also select the superelevation calculation method inside the curve. If you
select Uniform pavement superelevation, the superelevation of the inner side of the
road will maintain the value it has on the tangents, until the superelevation of the
outer side assumes the value that corresponds to the state of the single-grade station
of uniform superelevation. The state of uniform superelevation is maintained until it
assumes itsmaximum value at the CS point; this value remains the same until the SC
point. From SC to ST, the procedure is reversed.

If you select Linear interpolation on the clothoid, the superelevation of the road’s
inner side changes linearly (from the value on tangent to the maximum value) and
regardless of the change of the superelevation on the outer side. The above figures
show the two alternative solutions of superelevation diagrams (inner roadline) for each
of the first two calculation methods.

The Distance for joining superelevations matters only when the German Preferences
and Linear interpolation on the clothoid check boxes are ticked. When the turns are of
the same direction and the distance between the end of the trailing transition curve
(ST) and the beginning of the leading transition curve of the next turn (TS) is shorter
than the distance you have typed in the Between same direction turns text field, then
the left and right superelevations will remain unchanged between the two turns.
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In the case of two consecutive opposite direction turns, if the distance between the
end of the trailing transition curve (ST) and the beginning of the leading transition
curve of the next turn (TS) is shorter than the distance you have typed in the
Between opposite direction turns text field, then at the exit of the first turn the left
and right superelevations are restored gradually to the 0% value, and not to the
values of the normal cross section (-2%, 2% or -2.5%, 2.5%), while the zero point of
the superelevations is not ST, but the center of the TS-ST distance, where the
superelevations of the next turn begin.

e

5 cs P2 P 14

Superelevation Diagram Values

To set the values of the superelevation diagram, namely the superelevation values on
tangents and turns, go to the Road Design menu, run the Road Preferences command
and make your settings in the dialogue box of the Slopes tab.
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Enter the values of the superelevations on a road’s tangents in the Superelevations on
tangents (%) group fields. In the Pavement left and Pavement right text fields, enter
the left and right superelevations of the pavement, respectively. Enter the left and
right superelevations of the shoulder in the Shoulder left and Shoulder right text fields,
respectively.

[¥:]

In the Maximum curve superelevation field, enter the value of the maximum
superelevation along the circular arc. This setting shall apply to all PIs and to update
them you must click the To all PIs button. If you want the superelevations on
tangents to apply also to the turn, then the value that you will enter in the field must
be negative to the value that you entered for the tangent (e.g. -2% or -2.5%). If you
want to change the maximum superelevation at a particular turn, you can do this from
the window of the Properties command.

In the Shoulders group, select how the program will calculate the shoulders. Detailed
explanations on the fields are provided in another chapter, where the calculation of
shoulder elevations is analysed.

In the Max added slope of boundary lines (Ds max) field, enter the maximum variation
rate of the outer roadline (maximum longitudinal slope) between the value of the
normal cross section (-2% or -2.5%) and the maximum value. This is required in the
case of short clothoid lengths, in order to avoid breaks at the roadlines.

The Minimum boundary lines added slope (Ds min) field affects the elevation diagram
that will derive, by determining the minimum variation rate of the outer roadline
(minimum longitudinal superelevation) between the value of the normal cross section (-
2% or -2.5%) and the positive value (2% or 2.5%). This is required in the case of long
clothoid lengths, in order to avoid superelevation values near 0% for the road section
that will be calculated. The figure shows how this value affects the superelevation
diagram for both calculation methods, when the value in the relevant field is 1%.
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The Added slope of boundary lines (on turns without transition curve) field matters
only when the clothoid length is zero and the value specifies the variation rate of the
outer roadline (longitudinal slope) from the value of the normal cross section (-2% or -
2.5%) to the maximum value. This is required for the calculation of the necessary
length for the cross slope variation. This length is calculated in conjunction with the
value of the next field.

The Superelevation variation on tangents % (on turns without transition curve)
matters only if the clothoid length is zero and determines the percentage of the
attenuation length (%) on the tangent with respect to the total attenuation length
that is required. The total superelevation attenuation length is the length required for
the cross slope variation from the position of the normal cross section to the position
of the maximum superelevation.

When a PI element that affects the superelevation diagram changes, then, when you

click OK to close the dialogue box of the Road Preferences command, the following
confirmation message will appear on screen,

Warning i

Recalculate superelevation diagram?

prompting you to confirm the recalculation of the superelevationdiagram. If you select
No, in order for the roadlines to be recalculated, go to the Road Design menu, select
the Recalculate submenu and run the Superelevations command.
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7.3.10 Displayingthe Superelevation Diagram

To view the superelevation diagram for the current road, run the Superelevation
Diagram command of the Road Design menu. The following tab appears:

T 1y Tessera’ Tetsera_EN Projects’ManualBlADF - Anadeita Tessers =| %] x|
Fle Edt Yew Promct Tock Dagrams [0 Helo

T R R R 0x Q0 - P NS

Forznnkal Ahgnmen Fiofie [Finzd 1 Caoez Sections [oad 1) 1] Supesel Disgram [Fined 1)

The three lines correspond to the curvature diagram (grey line), the superelevation of
the left roadline (red line) and the superelevation of the right roadline (yellow line). Of
course, in order that these lines are displayed, the calculation of the road must have
already been performed.

As you will see, this tab has a menu entitled Diagrams and a toolbar (apart from the
main one) with the operations that you can carry out from here. The only purpose of
this tab is the graphic presentation of the superelevation diagram of the selected
road, and therefore you cannot edit the diagram directly with the mouse, you can only
change the preferences.

If you wish to change the values of the diagram, you must either run the Edit
Diagrams command of the Diagrams menu, or change the values of the superelevation
diagram settings from the Diagram and Slopes tab of the Road Properties dialogue box,

which are displayed if you click the button.

If you want to increase the horizontal axis scale with respect to the vertical V/X, run

the Stationing command of the Diagrams menu or click the d button or press the F5
key. If you want to reduce the horizontal axis scale with respect to the vertical V/X,

run the Spacing command, of the Diagrams menu or click the ﬂ button or press the
F6 key.
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If you don’t want to view the axis and the curvature diagram, click the ﬂ button. To
view them again, simply click the same button again.

7.3.11 Settingthe Widths

You can set the widths of the various elements of a roadway from the dialogue box of
the Widths tab, which is displayed if you run the Road Preferences command of the
Road Design menu.

x
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The tab has two groups of text fields. Enter the widths for the left and right part of
the road in the text fields of the left and right column, respectively. The widths that
you must enter are explained below in the order they appear:

e the pavement width, namely the distance from the road axis to the end of the
course layer,

e the lane width (a), which is used in the calculation of the Ds slopes of the
superelevation diagram,

e the distance of the semiaxis (auxiliary axis) from the cross section axis (mostly
double branch cross sections),

e the emergency lane width,

e the shoulder width, namely the distance between the end of the course and the end
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of the shoulder’s surface,
e the median width, namely the distance between the road axis and the end of the
median.

Based on this data, during the calculation of the road the program will calculate the
boundary lines, namely the pavement line, the shoulder line, the lines of the auxiliary
axes and the median lines. These widths refer to the beginning of the road and they
are fixed and equal to the values entered in the corresponding fields. If you want to
enter a variation of the widths between two chainages, you can do this after the road
has been calculated, by inserting the appropriate widening type.

M ] If you modify any of the widths after the road has been
calculated, click the OK button to close the dialogue
Recaloulate boundary lines? box of the Road Preferences command. A confirmation

message will appear on the screen, prompting you to
confirm the recalculation of the boundary lines.

If you modify the lane width, a message will appear,
prompting you to confirm the recalculation of the
superelevation diagram. If you select No and you
want the boundary lines to be recalculated, select
Mo the Recalculate submenu from the Road Design menu
and run the Roadlines command.

7.3.12 Calculation of a Road

If the data you have entered for the PIs are not acceptable, the program will display
the corresponding error messages, in the message window at the bottom of the
screen.

Forexample, if the trailing clothoid of a PI (PI1) and the leading clothoid of the next PI
(PI2) overlap, it is evident that the road cannot be created and the corresponding
message is displayed. The program will give you the Tang + Tang? total value and the
PI1PI2 distance. The error is that this value is higher than the PI1PI2 distance,
therefore the difference of these two values gives the value of the error, namely how
many metres are missing. You can solve this problem by modifying the curvature radius
or the clothoid length (leading or trailing accordingly). Even if the leading clothoid and
the trailing clothoid of a PI overlap, a message will appear, informing you at which PI
this overlap occurs. You can deal with this problem either by increasing the PI angle or
by decreasing the length of the clothoid (leading or trailing accordingly).

After the calculation of the road, you can edit the PlIs, as previously described. When
an element of the PI that affects the layout geometry changes, then the relevant part
of the curve is recalculated automatically.

If the move is interrupted at a point where calculation is not possible, an error
message will appear in the message window at the bottom of the screen, explaining
why there is no solution.

The calculation of the road includes the calculation of the axis curve, the calculation
of the roadway - pavement roadlines and the calculation of the superelevation
diagram. Both during the calculation of the roadlines and during the superelevation
diagram, the program takes into account various elements, which are analyzed in
separate paragraphs.
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UndoRoad Calculation

If you wish, you can undo the road calculation, in order to edit or change its elements.
Undoing the calculation does not affect the values you have defined until now for
each PI. Simply run the Undo Road Calculation command from the Road Design menu.
This is useful for inserting and editing road elements without direct control by the
program.

7.3.13 Widenings

Inserting and Editing Pavement Widenings

The concept of pavement widening in Tessera means to increase or decrease the
semiwidth of the pavement on its left or right side. You can use the widenings to
configure the roadlines of the pavement. The program creates automatically two types
of roadway widenings. The first type refers to the roadway widening for the creation
of additional traffic lanes, while the second type refers to the automatic widening of
the pavement on curves.

Inserting and Editing a Pavement Widening

Select the desired road where the widening will be inserted and then, from the Road
Design menu, select Widenings and then Pavement Widening.

The program creates a movable drawing of the widening with a yellow triangle. The
widening is defined by the position of the mouse pointer. With the mouse you can also
specify the road side where the widening will take place. Once you have selected the
appropriate position, click the left mouse button to insert the widening. Note in the
figure below that the new widening configures the roadlines of both the paveway and
the pavement.
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Next, run the Properties
command, to open the window
shown in the figure. Immediately
after the insertion, the new
widening remains selected. If you
have somehow unselected the
widening, you can select it again
by clicking the mouse with the
pointer inside the corresponding
auxiliary triangle (the white one).

In the first field of the window,
edit the value of the chainage
where the widening will be
inserted. In the second field,
enter the widening width, which
can be positive for moving away
from the road axis, or negative for
moving towards the road axis. In
the next three fields, enter the
widening length, as well as the
first and second curvature radii
respectively, as shown in the
figure.
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In the last field, enter the type of widening, which concerns mainly the form of the
rounding arcs that are being used.

When you close the window, the program will insert the widening according to the
data you have entered, from the point you have specified until the end of the road.
Upon insertion of a pavement widening, a respective shoulder modification is also
inserted with the same characteristics. Namely, a change in the road’s width
(widening) also affects (modifies) the shoulder (pavement roadlines), while this does
not occur when inserting shoulder widenings, a procedure described in a following
paragraph.

Next, you can insert another widening, with negative width value (using the same
principle as described above) at another position after the first widening, in order to
create a road section like the one shown in the figure:

In this example, the value entered for the first widening is +2 and for the second
widening is -2.
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Note that it is possible to insert additional widenings between the aforementioned two
ones. If the widening that you are inserting overlaps with an already existing one, or if
the values you have entered are not compatible, then the program will inform you
about this error and will not take into account the widening when configuring the
roadlines, while the arrows indicating the beginning and the end of the widening as
well as the corresponding triangle will turn yellow.

The procedure for editing widenings is the same that applies to the editing of all
elements (Cross sections, PIs, points, perimeters, etc.). Namely, you must select the
desired element and click the right mouse button. To select a widening, left-click
inside the triangle of the desired widening and then right-click to display the widening
editing menu. Select Properties to display the dialogue box and enter the new data.
Any editing action on a widening applies also to the respective shoulder.

To delete a widening, select it and then right-click in the drawing area; from the
displayed menu select Delete object "Widening.... (Road...)”. If the respective shoulder
widening is also selected, then in the shortcut menu, the Delete command will be
displayed and you can use it to delete both widenings.

Inserting and Editing a Pavement Widening on Curve

If you wish to insert a widening on a curve, select the road PI where the widening will
be inserted and from the Road Design menu select the Widenings submenu and then
run the New Widening on Curve command. The program will calculate the required
widening based on the vehicle type that you have defined in the Road Design menu —
Road preferences command — General tab — Vehicle type group.

—Wehicle lppe
Pazzenger vehicle 4m
Truck [heawy vehicle] Bm
S emi-trailer 10m

Buz 1 [typical buz] 8.5m
Buz 2 [long type] 9m

e N i B0 N

Buz 3 [megaliner twpe] 17.7m

The procedure for editing a curve widening is the same that applies to the editing of
all elements. Left-click inside the triangle of the widening and then right-click to
display the widening editing menu. Select Properties and enter the new data.

Inserting and Editing a Shoulder Widening

The concept of shoulder widening in Tessera means to increase or decrease the
semiwidth of the roadway on its left or right side. Use the shoulder widenings to
configure the roadlines of the pavement. As mentioned in the previous paragraph,
when inserting a pavement widening, the shoulder widening is inserted automatically.
However, it is possible to insert shoulder widenings separately.

To insert the particular shoulder widenings (without changing the pavement width),
from the Road Design menu select Widenings and then run the New Shoulder Widening
command. The insertion procedure is the same as the one described in the previous
paragraph for the pavement widenings.

The procedure followed for editing shoulder widenings is similar to the one for editing
widenings, regardless of whether or not the shoulder has resulted from the insertion of
a corresponding pavement widening. In case that the shoulder corresponds to (i.e. it
has the same starting chainage) a pavement widening, every editing action on the
particular widening will also affect the parameters of the shoulder. Therefore, you
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must edit shoulder widenings only after you have edited the corresponding pavement
widenings. When you change the chainage position of a shoulder widening that
corresponds to a pavement widening, the shoulder will no longer correspond to this
particular widening.

Everything we have mentioned previously for the pavement widenings also applies
when you insert or edit a shoulder that overlaps with an adjacent one. To delete the
shoulder widening, select Delete object "Shoulder widening (Road...)” from the shortcut
menu.

Inserting and Editing Medians

The concept of the median in Tessera means to create a zone in the middle of the
pavement. This zone is defined by two roadlines, the left and the right median line.
Note that, during the creation of the road’s cross sections, the Horizontal Alignment
workspace supplies the Cross Sections workspace with the diagrams of the left and
right medians. These diagrams can be used for determining the inner roadlines of the
pavement (in the case of double branch cross section) or/ and for inserting a
pavement encasing material based on the diagram (e.g. kerb, N. Jersey).

Inserting a Median

Set the widths for the left and right median in the same way you set the left and right
semiwidth of the road, separately for every road of the project. You can set the
widths of the median from the dialogue box that is displayed in the Widths tab of the
Road Preferences command of the Road Design menu. In all cases, enter the widths of
the left and right median in the relevant fields of the dialogue box that is displayed on
the screen.

In this way, a median is inserted in the center of the roadway. The width of the
median is the same from the beginning to the end of the road. To view the roadlines of
the medians, you must have selected the display of the road’s boundary lines.

Median Widening

In this paragraph you will see how to modify the medians of a road. To add a median
widening, activate the Road mode and select the desired road. From the Road Design
menu, select the Widenings submenu and then run the New Median Widening
command.

The program will make a moveable yellow draft drawing of the median, at the chainage
you have specified with the mouse. With the mouse you can also select the side of
the road where the widening will take place.

Next, select the widening and run the Properties command. In the first field of the
window, edit the value of the chainage where the widening will be inserted. In the
second field enter the value of the widening. This can be positive for moving away
from the road axis or negative for moving towards the road axis. In the next three
fields, enter the widening length, the first curvature radius, and the second curvature
radius, respectively. In the last field enter the type of the widening, which is mainly
the type of the rounding arcs that are being used.

When you close the window, the program will insert the widening according to the
data you have entered, and will configure the corresponding median boundary line from
the position you have specified until the end of the road.

Editing a Median

The procedure for editing medians is the same that applies to the editing of all
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elements (Cross sections, PIs, points, perimeters, etc.). Left-click inside the triangle
of the desired median and then right-click to display the relevant menu. Select
Properties and enter the new data.

Deleting a Median Widening

To delete the median widening, click the right mouse button and from the displayed
menu select the Delete object “"Median widening (Road...)” command.

7.3.14 Stationing

When the calculation of the road is completed, stationing can take place. Stationing is
the calculation of the position of stations on the road axis. The stations are inserted
according to the preferences defined in the Stationing tab of the Road preferences
command of the Road design menu. By default, the program places stations at the
beginning and at the end of the road, as well as at the beginning and at the end of
every curve (stations TS and ST). If you wish, you can insert stations at the other
main points of the curves, such as at the beginning and the end of the circular arcs
(stations CS and SC), at the center of the circular arc (station D) as well as at the
points where the verticals from the center of the circle to the tangent intersect with
the road axis (stations CP and PP, approximately in the middle of the transition
curves).

The name of the first station is POB, while the name of the last station is POE. The
cardinal cross sections of every curve get a composite name composed of one letter
(TS, CP, CS, CC, SC, PP, ST) and one number, which is identified with the numbering
of the respective PI (e.g. CS1, CP1 for PI 1). The names of the other, non-cardinal
cross-sections derive from serial humbering, starting with the number you have
assigned.

For the tangents, the program starts after the last station of the previous curve (e.g.
ST1) and continues to insert stations at the distance that you have predefined in
meters (e.g. d=20) up to the last station before the next curve (e.g. TS2). The
distance of the last station from the beginning of the next curve will be greater than
the Minimum space at end of segment that you have defined in the Stationing tab.

For the curves, the program starts after the first cardinal station (e.g. TS1) and
continues to place stations at the distance that you have predefined in meters (e.g.
d=10) up to the last station before the middle of the curve (e.g. CCl). The distance
of the last station from the middle of the curve will be greater that the Minimum
space at end of segment that you have defined in the Stationing tab.

If desired, stations that follow after the middle of the curve can be inserted
symmetrically with respect to the previous ones. The same procedure is actually
repeated, starting from the end of the curve and towards the middle. To do this, the
Symmetrical stationing on turns field must be selected. The cardinal stations CP, PP,
CS and SC are interpolated at the corresponding positions without affecting the
distances between the non-cardinal stations.

Stationing Options for the Current Road
To set the stationing options, go to the Road Design menu, run the Road Preferences

command and select the options in the Stationing tab. This command results in the
dialogue box shown in the figure. Here you can select the stationing options.
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You can enter the distance between the stations on tangents and the corresponding
distance on turns in the Stationing on tangents every (m) and Stationing on turns
every (m) fields.

In the Minimum space at the end of segment field, you can enter the minimum
distance that the last station must have from the end of each segment. A segment is
any tangent or turn. If the Symmetrical stationing on turns has been selected, a
segment is the half of the curve. In the Min. Distance from Cardinal Cross Section
field enter the minimum distance that a cross section must have in order to be
inserted before or after a cardinal cross section.

In the Stationing normalization on tangents group, you can optimize the positions of
the cross sections on tangents. This applies to tangents having fewer cross sections
than the number you have entered in the For cross sections less than: field. In this
case, the program will insert the last cross section of the Tangent in the middle of the
distance between the penultimate cross section and the next cardinal cross section. If
you also activate the Symmetrical stationing field, then the position of first and last
station of the tangent will be inserted at an equal distance from the beginning and the
end of the tangent.

In the last four fields you can select, if desired, the symmetrical stationing on the
turns and the characteristic points where stations will be inserted, by ticking the
relevant check boxes.

To confirm the parameters you have entered, click the OK button. If you change the
stationing preferences after the program has already inserted stations, when you close
the dialogue box, the program will display a confirmation message for the recalculation
and the re-insertion of the stations of the selected road.
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Automatid&nsertion of Stations

From the Road Design menu and the Stationing submenu, run the Stationing command

or, on the Horizontal Alignment toolbar click the il button, or press the <Alt>+<U>
keys, to proceed to the calculation and insertion of stations according to the
aforementioned options.

Inserting a New Station

To insert a station, from the Road Design menu, run the New Station command or, on

the Elements Drawing toolbar click the ﬂbutton. You will notice a green line, which
is vertical to the axis of the selected road. Every time you use the mouse, this line
moves to the position where the mouse pointer is. Select the desired position and
insert the station by clicking the left mouse button. To specify the exact chainage and
the name of the inserted station, select the station (by left-clicking on it) and run

the Properties command, to display the relevant dialogue box. Repeat the process for
all stations you wish to insert.

Deleting a Station

To delete a station, select the station you wish to delete, click the right mouse button
and select the appropriate command (Delete cross section) from the displayed menu.

You can also delete all stations of a road. To do this, select the road and from the
Stationing submenu of the Road Design menu run the Delete stations command. You
can also carry out the same operation if you select the Delete submenu from the File
menu and then run the Stations command.

Editing Stations

To edit a station, select with the mouse the road where the station is and then select
the station.
You can move between stations with the <CtrI>+< * > keys for the next station and

the <Ctrl>+< *+ > for the previous station. Right click on the screen to display the
shortcut menu. From there, run the Properties command to display the dialogue box
shown in the figure:
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The first three fields are the name of the station, its chainage and its angle with
respect to the vertical to the road axis.

If you change the Name of a non-cardinal station, the program will prompt you to
confirm the name (code) changes for all of the next non-cardinal stations. If you
change the Chainage of the station, the station moves, while at the same time the
terrain elevations and the values mentioned below are updated. If you change the
Angle, you can rotate the level of the station with respect to the vertical to the road
axis.

The Station X, Station Y, Terrain elevation and Road profile elevation fields are only
forinformation purposes and their values are updated automatically after each change
of the station chainage. The Terrain elevation field is updated only when the
Triangulation has already been performed. The Road profile elevation field is updated
only when the road profile has already been calculated in the Profile and Update road
profile from Profile to Horizontal Alignment.

The Pavement superelevation left, Pavement superelevation right, Shoulder
superelevation left and Shoulder superelevation right fields are also for information
purposes and their values are automatically updated every time you change the
superelevation diagram.

The next four fields refer to the pavement and roadway left and right semiwidths.
These fields are updated automatically by the program every time you insert, edit or
delete a pavement or shoulder widening, and every time the road is calculated. This
automated process is referred to as initial update.

They are also updated every time the Roadlines are updated from Cross Sections to
Horizontal Alignment, in order to reflect the real widths, as they have been calculated
in the Cross sections after applying the Typical cross section or after a change in the
coordinates has taken place at Cross section level. It is also possible for the user to
change their values directly. However, any future change in the widenings will restore
the initial update of the widths. You can achieve the same result by runing the
Recalculate Roadlines command from the Road Calculations submenu of the Road
design menu. Any update or change of the widths has a direct effect on the layout of
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the roadlines, the pavement and the roadway.

The Sideslope start left, Sideslope start right, Sideslope end left and Sideslope end
right fields are updated automatically by the program when the Horizontal Alignment is
updated from the Cross Sections workspace. If the value of any of these fields
changes, then the corresponding roadline also changes automatically.

Finally, at the bottom of the dialogue box you can see the distance of the current
station from the previous one.

Stationing on Cross Section Chainage

In case you have a complete project (Horizontal Alignment, Profile, Cross Sections)
and you wish to change the horizontal alignment and to maintain the already existing
stations, go to the Road Design menu and from the Cross Section Stationing submenu
run the Stationing on Cross Section Chainage command. This command results in the
following window,
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where you can select the cross sections you want to transfer to Horizontal Alignment.
Moreover, if the Delete existing stations and Names from Cross Sections check boxes
are ticked, you can delete the older stations of the layout and transfer the names of
the cross sections to the Horizontal Alignment, so that the two workspaces are
synchronized. Once you have made the desired settings, click theStationing button to
perform the road design stationing.

Cross Section Terrain

After the stationing, you can see what the terrain will be like in every cross section
without having to update the Cross Sections workspace. To do this, select the Cross
section window command from the Road Design menu. A window will appear on the
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screen where the terrain of the selected cross section will be drawn. To move to the
next or previous cross section, you must click the relevant button at the top of the

window.

7.3.15 Creating Service Roads

The Professional version features the automatic creation of the axes of service roads
parallel to the main artery. To use this command, select the road where the main
artery is. From the Road Design menu, run the New Road by Copying Tangent Curve
command. The following dialogue box appears on screen:

msert x|
Tangent curve distance

| I I Cancel

Stationing Based on another Road

In the Tangent curve distance field, type the
distance of the service road from the axis of the
artery. The value of the distance is positive if
you want the new road to be inserted to the
right of the artery and negative if the road is
inserted to the left. When you click OK, the
program will create the axis of the new road in
parallel to the artery. The radius of each PI of
the new road will be decreased or increased
according to the distance of the two roads.

The calculation and insertion of stations (e.g. road 2) can be performed by taking into
account the stations of another road (e.g. road 1). The positions of the stations of
road 2 will result from the intersection of the extension of the main road stations with
the axis of road 2. Also, the names of the stations of road 2 will be the same as the

names of the stations of road 1.

This operation is performed from the Road Design menu, where you must select the
Stationing submenu and then run the Stationing (Partial/Dependent) command. In the

resulting dialogue box,
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type the chainage of the section where partial stationing will take place in the From
Ch. and To Ch. fields. For the stationing to take place as described above, tick the
Depending on road check box and from the drop-down list, select the road based on
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which the stationing will be performed. In the case of service roads, in the Station
Orientation group, tick the Perpendicular to main road option. Finally, press OK for the
stationing to take place.

For more information regarding the composite cross sections and the partial/dependent
stationing, refer to the chapter Composite Cross Sections - Horizontal Alignment.

7.3.16 EditingDiagrams

During the calculation of the road, apart from the calculation of the axis curve, the
program calculates automatically the diagrams of the road, based on the data you
have entered and the settings you have made.

You can view, edit and export these diagrams in text file format or you can load
diagrams from text files. To view the diagrams, run the Edit diagrams command from
the Road Design menu. When you run thiscommand and a road has been selected, the
following dialogue box appears on screen:
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Everything described in this paragraph applies to all three workspaces: Horizontal
Alignment, Profile and Cross sections.

From the Diagram drop-down list, select the desired diagram of the selected road. The
diagram is displayed in the area right below, consisting of a table with three columns
and variable number of lines. When importing — editing a diagram, you must keep in
mind that you are actually importing or editing the breaking points (PIs) of the
diagram. Each line corresponds to a breaking point (both the end and the beginning).
The titles of the columns are shown in gray in the first line. Their names are S/N, Ch.,
Size and Radius. The program fills in the first column automatically with the serial
number of the breaking point; it is displayed in gray and the user cannot intervene. In
the second column you must always enter the Chainage, in the third column you must
enter the value of size represented by the diagram, and in the fourth column you must
enter the curvature radius for the particular PI of the diagram (only for diagrams of
pavement, roadway and profile width).
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If you click the M button, the diagram will be deleted. The program will display a
warning message, prompting you to confirm the deletion. If you want to delete the
diagram, click Yes.

To change the name of a diagram, click the Iﬂl button. Enter the new name of the
diagram in the corresponding text field of the dialogue box and click the OK button.

To delete all data, click the Iﬁl button. The program will delete all data of the
selected diagram.

If you click the :I button, a new diagram will be created. This button displays a
drop-down list with the available types of diagrams. Select the type of the diagram
you wish to create. The creation feature is only in the Cross Sections workspace and
not in the Horizontal Alignment. If you select New generic use diagram, the program
will display a dialogue box where you must enter the name of the new diagram in the
relevant field.

After the diagram has been created, you can enter the data in the relevant fields. To
select a field, left-click on it and then start typing. Press the Enter key to confirm the
data you have entered and to move to the next field on the right. You can also move
between the fields by using the up, down, right and left arrow keys. If you are at the
end of aline, you can press the Enter key to move to the first field of the next line.

To insert a new line at the end of the table, simply select the cell that corresponds to
the last column and line and press Enter. If you want to insert a new line between two
existing lines, select theimmediately nextline and press the Ctr/+I keys. The new line
will be inserted right above the selected one. If you wish to delete a line, simply select
the line and press the Ctr/+D keys.
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7.3.17 TerrainSampling

To define the terrain sampling width for the cross sections of road, go to the Road
Design menu, run the Road Preferences command and open the Terrain Sampling tab.
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In the Cross section width left and right fields, enter the desired terrain width of every
cross section.

You can use the Station zone length field to set the zone length when you don’t have
a terrain model but only points above or close to the cross sections level. To change
the terrain sampling way, go to Project menu — General Preferences command —
Calculations tab — Cross section elevations calculation way group — By station zones.

Crozs sechion elevation calculation way
{+ By triangles

{~ By station zones

In this case, the program creates a natural terrain, displaying on the cross section
axis, the points contained in a zone around every station.
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7.3.18 Horizontal Alignment Statistics

If you select the Horizontal Alignment Statistics command from the Tools menu, the
following window will appear on the screen:
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Here you can view all elements and data used in each mode of the horizontal
alignment. More specifically, you can view:

e the number of elements existing in the drawing.

e the terrains with the points, boundaries, triangles, etc.

e the roads with their elements (PIs, cross sections, etc.).
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7.3.19 Structures

Overview

Tessera makes the calculation and management of the structures a simple procedure.

It is better to insert the Structures from the Horizontal Alignment after having

completed the Road Design at all three levels (Horizontal Alignment, Profile, Cross

sections). Then the program will automatically insert the Structures and will configure

their faces and sideslopes. You can also insert a Structure at the Cross section level

before the design is completed, as you can also insert them directly from the Profile.

In this case, the calculation is performed gradually. In all cases, the calculation is an

easy procedure, with successive corrections and repetitions. The program can

accommodate a number of values, enabling the complete parameterization of the

structures.

The following drawing shows all angles that are required for the implementation of a

structure, namely:

e Angles of 15, 279, 379 and 4" wing wall: the angles between the wing walls and the
verticals to the sides of the structure.

e Side Angle: the angle between the vertical to the side of the structure and its axis.

e Structure Angle: this is determined by the vertical to the structure axis and the road

axis.
Road axi !
2 Structure angle
Wing wall i
\' Wing wallghgle 2
 Side angle :
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Inserting a new structure

To insert a new structure, select Structures from the Road Design menu and then run
the New Structure command. You will notice a blue rectangle, which is vertical to the
axis of the selected road and follows the mouse pointer. Select the appropriate
chainage and then insert the structure by clicking the left mouse button. To specify
the exact chainage and the name of the selected structure, run the Properties
command from the shortcut menu. Repeat the procedure for all the structures you
wish to insert.

Deleting a structure

To delete a structure, select the desired structure, click the right mouse button to
display the shortcut menu and run the Delete object “structure” command.
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You can also delete multiple structures of a drawing. To do this, select the road and
from the File menu select the Delete command and then Structures.

Resetting a structure

This operation configures the cross section of the structure, so that the left and right
ends of the bottom slab of the structure pass through the intersection points of the
road's sideslopes with the natural terrain. Namely, it is the automatic calculation of the
structure that leads to the cancelation of any changes (elevations and/or slope)
affecting the placement of the structure. To reset a structure, select Structures from
the Road Design menu and then select Reset structure; or, from the shortcut menu
select Reset structure. In case you have more than one structures and you wish to
reset them all, select Structures from the Road Design menu and then select Reset all.
You can also Reset the structures from the Structure cross section window of the
shortcut menu.

Every time the Chainage or the angle of a structure changes, the structure is reset
automatically.

Adjusting sideslopes to structures

To run this command, go to the Road Design menu, select Structures and then select
Adapt sideslopes to structures. If, for any reason, the sideslopes cannot be adjusted
according to the structure, you can achieve that by running this particular command.

Batch Structure Naming

Run thiscommand to name simultaneously all structures of your project, regardless of
their type (Box or Tubular structure). To do this, select Structures from the Road
Design menu and then select Batch Structure Naming. The following window will
appear on the screen:

' Batch structure naming {Road 1) El

Eox structures name Select action

| ! ~

&ppl
Tubular structures name LI

Skark nurnbering From

Close

In the Box structures name and Tubular structures name fields, type the name you
wish to assign to all structures. In the Start numbering from field, type the first
number for the numbering of the structures. In the Select action field, select one of
the available actions, which refer either to the naming and the numbering of the
structures separately for each type, or to the naming and the numbering regardless of
the structure type.

Click the Apply button to apply the settings you have made, or click the Close button
to close the window and return to the horizontal alignment workspace.

Structure cross section

Anadelta Software



Horizontal Alignment 179

In the window that is displayed when you run the Structure cross section command
from the shortcut menu, you can see a virtual cross section to which the structure
you have inserted in the horizontal alignment is adjusted. In the following figure you
can see some of the values of the structure cross section that you can edit.

The other values that you can edit are the following:

Fixed value: Select which of the available options will become the fixed value. The
fixed value can be the left or the right elevation, the axis elevation and the slope. The
field of the element that gives the fixed value becomes inactive. Then, any change in
one of the other three fields leads automatically to the change of the remaining two
fields.

Slope: Define the desired slope of the structure.

Left and right edge elevation: In these fields you can change the elevations of the left
and the right edge of the structure, respectively.

Axis elevation: In this field you can change the elevation that the structure will have,
with respect to the axis.

Structure Properties
After the insertion of a structure, you can define the properties of this structure.

Select the structure, right-click to display the menu and run the Properties command.
The following window will appear on the screen:
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Properties A
Struchure [Box cubsert) bl
Propeshy ]'l-fdus ]
Mame B culverl
Ch 53267
Angle 0000
Type Bowx culbven
"Width [clearence] 2000
Height [cleaiencs] 2000
Fied valus Left elevation
Shope [%) 0000
Az edavation 258509
Fight edge elevalion 353,504
Leslt side angle 0000
Right zide angla [.ooo
“wiing wal angle 1 45 000
"w'ing wal angle 2 45,000
“wiing wal angle 3 45,000
“wing wal angle 4 45000
End Length 1.500
Cetrice heighl 0250
Slab theckrness [0
Coanice maign 0125
Finght topsol 0.300
wing wal ext | height 0250

The settings you can make are the following:

Name: Here you can change the name of the structure.

Ch.: Specify the exact position of the structure.

Angle: In this field you can set the desired angle of the vertical to the structure’s axis
with respect to the road’s axis.

Type: From the drop-down list of this field you can select between the two available
types of structures (Box and Tubular culvert).

Width (clearance): Set the width.

Height (clearance): Set the desired height of the structure.

Left and right side angle: Rotate the structure’s entrance and exit.

Wing wall angle 1, 2, 3, 4: In these fields you can specify the angle of the wing walls.
End length: On the right and left of each wing wall there is an extra wall, parallel to
the construction roadline that is represented by a line at the end of the sideslope. In
this field you can specify the length of this wall.

Left and right grate width: Specify the desired grate width on the left and the right
side of the structure. This option is displayed in the properties window when one or
both sides of the structure are in a cutting.

All other properties of the structures have already been described in the Structure
Cross Section paragraph.

Update structures

To update the Profile with the structures you have created in the Horizontal
Alignment, select the Management command from the Project menu or click the
relevant icon. Next, in the Update group, tick the Update structures check box to
update both the Chainage and the elevation of the structure. If you go to the Profile
workspace, you will notice that there are three symbols referring to the structure; the
middle one shows the elevation on the axis while the other two symbols show the
elevations of the left and right edge.

If you are not satisfied with the result, you can edit certain properties of the structure
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in the Profile mode. To view the properties of the structure, select the structure by
clicking the left mouse button, and then run the Properties command from the shortcut
menu. To apply the changes you have made in the Horizontal alignment, select Update
structures from Profile to Horizontal Alignment.

Exporting Structures Data to an ASCII file:

1.From the File menu, select the Export to ASCII submenu and run the Structures
Data command.

2.Specify the path and the name for the file you wish to save. The structure data will
be exported to a file with the .CSV extension.

3.Click OK to export the data.

To export the data you must go to the Horizontal Alignment workspace.

7.3.20 Intersections

Creating an Intersection

To insert an intersection, select the two roads where the intersection will be created
(for multiple selection use the ctrl key) and from the menu that is displayed if you click
the right mouse button, select the New intersection command. Alternatively, from the

oo

Elements Drawing toolbar, click the | button. In the case of a crossing, if you
select the first method for creating an intersection, the first selected road will be the
main road, while if you select the second method, the main road will be the one with
the widest roadway. If both roads have the same roadway width, then the main road
will be the one with the widest pavement.

A rhombus or a triangle will appear on the screen, at the point where the two roads
intersect; this is the symbol of the intersection and you can also use it to select the
intersection. You can also view the configuration of the roadlines and medians of the
intersection that have been calculated according to the predefined Intersection
Preferences (Default) of the program.

Intersection Preferences (Default)

By default, the preferences for the intersections are defined by using the Intersection
Preferences (Default) command of the Intersections submenu in the Road Design
menu. A dialogue box with four tabs will appear on the screen. In the Quarter tab, you
can set the preferences for the transition of an intersection's quarters (radii, offsets,
etc.) and for the configuration of the necessary traffic lanes. In the Large
Channelising Island and Small Channelising Island tabs, enter the settings for the
construction of the channelising islands. Finally, in the General tab, enter the
preferences for the median and the widenings of the main road.

Intersection preferences

An intersection can have the shape of a crossing (cross) or a T shape. Apart from the
relevant configuration, the shape is symbolized by the corresponding selection symbol,
which can be arhombus or a triangle respectively. These symbols appear in yellow for
all intersections, except for the symbol of the selected intersection that appears in
blue. When you select an intersection, you also select the current quarter, which
appears in white. A direction arrow of the same color corresponds to the current
quarter.

In case that the intersection has the shape of a crossing, all its quarters are active,
while when the intersection has a T shape, only two of its quarters are active. The
inactive quarters have only the Move to: group.

To define the preferences of an intersection, select the intersection by clicking its
symbol and from the menu that is displayed if you click the right mouse button, select
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the Intersection preferences command. The following window will appear on the

screen:
Intersection Preferences |
st |2d |3d  #h | Chamnelsingisland 2 | General |
4th Quarter =
Anmgle: 102,62 gon _
p Auto | - |
" One radius
(¥ Three Radi RAS Rz
" Three Radil AASHTD |25
" One radius Tapst
™ Taper 2 radi
£ Clathaid I |
Daraction to:
* Left “Width Length
¥ Left turn lane 5.5 fso
¥ Right ‘width Length
[ Deceleration lane [5.7= |EI|:|
[~ Acceleration lane |3.?"":- |‘E'El
Distance 1 [astance 2
™ Leadng riangdar islend  [5.5 |-1.'5
Maxirmum canstruction B )
=
0K I Cancel I | Bpphy |

The Intersection preferences window has seven tabs. The first four tabs refer to the
settings of the quarters, the next two tabs refer to the channelising islands and the
last tab features the general settings of the intersection. In this window, where the 4
th quarter is the current one, you can define the preferences for the type of the
quarter transition (radii) as well as some other parameters referring to traffic (extra
lanes).

In the 4" Quarter group, you can view the angle formed by the two axes (in degrees)
and select one of the six available transition ways:

One radius: only one circular arc

Three radii RAS: three circular arches with 2:1:3 radius ratios according to the RAS-
K-1 regulations. When the radius of the middle circular arc changes, the other two
radii change automatically, provided that the Auto check box has been ticked.

Three radii AASHTO: three circular arcs with leading and trailing offsets on both
sides, according to the AASHTO regulations.

One radius Taper: a circular arc between 2 Tapers. The leading and trailing Tapers
are characterized by offsets and L:T ratios (Longitudinal to Transverse, length to
offset), according to the AASHTO regulations.

Taper 2 radii: two circular arcs after a Taper, according to the RAS-K-1 regulations,
when there is no deceleration lane. The Taper is characterized by an offset and a L:
T ratio and is always formed on the side of the superior road.

Clothoid: a circular arc between two clothoids, aleading and a trailing one, with the
relevant parameters.

In the Direction to: group you can define the desired movements of vehicles, as well
as whether there will be a left turn, deceleration and acceleration lanes and a

triangular island. This group has further settings, that you can view by clicking the :

button as shown below:
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Direction bo:
[v Left
[ Left turn lane

[v Right
| Deceleration lane

[ Acceleration lane

[~ Entrance island

Maximum construckion B =g

The Left turn lane data are shown in the following figure:

Widkb Length Taper Right

2.5 S0 (=] 1.75

Width Length Taper Emergency lan
3.75 =0 = 0.5

3.75 50 30 n.s

Distance 1 Distance 2 Distance 3 Radius

5.5 4.5 0.5 0.5

Road Stripe

In the Right field, enter the width of the section of the left turn lane that will be on
the right of the road axis, according to the direction of the lane. The minimum value
that this field can accept is 0 and the maximum value is the sum of the width of the
left turn lane and the minimum width of the median or the hatch. In this way, the
widenings of both sides of the main road that are required for the configuration of the
left turn lane with the median or hatch are set indirectly (General tab next).

The data of the Deceleration lane are shown in the following figure:

Anadelta Software



184 Anadelta Tessera

In the Emergency lane width field, enter the distance of the marginal strip from the
edge of the paveway. This width is applied to the whole length of the deceleration
lane and can differ from the width of the main road’s Emergency lane. The update
takes place automatically in the transition section by using a different width for the
guidance strip with respect to the width of the corresponding paveway widening.

The data you define for the Triangular Island are shown in the following figure:

In this figure, the gray indicators show you how the triangular island was constructed.
To view these indicators, you must have enabled the Auxiliary data field of the
Intersections group in the General category of the Horizontal Alignment Options.
Distance 1, Distance 2 and Radius define the start point for the construction of the
triangular island. Distance 1 is the distance between the triangular island that will be
constructed and the gray auxiliary line near the marginal strip. The user must then
select the appropriate transition so that the marginal strip (or the edge of the
paveway) snap on the aforementioned indicator.

The Channelising island 2 is displayed as follows:
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intersection Preferences
tst |2d |3d | 4th  Channelsingsland 2 | General |
Large Channelising Tsland
¥ Display [~ Force small
Entrance radius E:xik radius
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Head radius End radius
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Minimum vidth Macimurm widkh
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Hirad offsat Edge distance
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End width width decrement on end
25 fi
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x|

In the Display field you can define, if desired, whether or not there will be a
channelising island at the intersection. You can also tick the Force small field if you
want to insert a small channelising island when there is a left turn lane, which,
depending on the way the channelising islands are created by the program, would

automatically lead to the insertion of the big one.

In this tab you can also enter all the desired parameters for the channelising island,
either big orsmall.

In the following figure you can view the basic elements that contribute to the

calculation of the big channelising island:
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¢ /Travelled way edge

First the channelising island is defined between the two arcs formed by the entrance
and exit tracks of the superior road. The radii that are used for the tracks are entered
in the Entrance radius and Exit radius fields, respectively. The program adjusts these
radii by one meter, showing you the relevant message, so that the width of the
resulting channelising island is between the limits of the Minimum width and Maximum
width fields.

The arc with Head radius rounds up the front part of the channelising island, as shown
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in the detail of the above figure. The head radius is also adjusted by the program, to
give the Head offset from the limit of the passing lanes of the superior road. In case of
modification, the corresponding message is also displayed. Then the channelising island
is limited by two tangent lines, to the two original arcs. The tangents start from the
point that you define in the Edge distance. This distance is calculated by the limit of
the passing lanes of the superior road.

The end of the channelising island is defined by first applying the End width between
the two tangents. Next, the channelising island is further limited by applying the Width
decrement on end by designing a parallel to the tangent, on the side of the entrance
lane. The channelising island closes at the back section by applying an arc with End
radius. The elements related to the calculation of the channelising island end are
shown in the detail of the above figure.

The program inserts automatically a small channelising island if there is no left turn
lane on the main road. The Channelising island 2 tab appears as shown in the following
dialogue window,
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3
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Smal Channelising Island El
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=
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which, apart from certain characteristics of the big channelising island, also contains
the extra options Width and Center distance.

The channelising island is first defined between the two arcs that are formed by the
entrance and exit tracks of the superior road. The radii used for the tracks are defined
in the Entrance radius and Exit radius fields, respectively. These arcs are tangent to
two parallel lines, whose in-between distance is equal to the Width. These two lines
are parallel to a straight line that derives from the curve of the secondary road's axis
by 6 degrees around a point whose distance from the boundary of the passing lanes of
the superior road is the Center distance.

The arc with Head radius rounds up the front part of the channelising island. Then, the
channelising island is limited by two lines which are tangential to the two original arcs.
The Road distance determines the point from which these straight lines begin. This
distance is calculated by the boundary of the passing lanes of the superior road. The
end of the channelising island is defined by applying an arc with End radius. The
aforementioned values are shown in the figure below:
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In the General tab, you can set the general preferences for the medians and the
widenings of the main road. The tab is displayed as shown below:

Intersection Preferences x|
st |znd |3d | #th | Channelsingislandz General |
fain road median, J
Iinimum width Maimum wadth
o [3.5
Head radius Mirimmum length
It Jsin
Island margin

=i

fan road widanings

Left Right
Widening before | 2 |l =
e 1.7 75
Left Right

Widdh

decrement after |" S |I B

inbersection
Sugpest walues

=)

ok Carwcel | Anply

In the Main road median group, you can enter the minimum and the maximum width,
the head radius, the minimum length as well as the margin of the island. These values
are displayed in the following figures:
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Island margin

Maximum width
MEead ragils

The lengths of the transitions before and after the intersection are the same. They
differ only if the value of the Minimum length, which refers to the length of island 1, is
higher than the value of the Transition of the Left turn lane. In this case, the value of
the length ofisland 1 becomes higher than the value of the transition length of island
2 and equal to the Minimum length.

In cases such as when you wish to edit the width of the traffic lanes or the Right field
of the left turn lanes (2nd or / and 3rd quarter) for the correct and automatic setting
of the widenings, which are automatically inserted before and after the intersection,
press the Suggest values button in the General tab.
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7.4
7.4.1

Printing
Preferences Setting

The Print menu contains the settings for the appearance of the Horizontal Alignment
printouts.

Page Setup

First you must set the preferences for the paper, such as the feed tray, the
orientation and the paper size.

How to setup the print page

1. From the Print menu, select the Page Setup command.

2.From the Print Setup dialogue box, in the Name field of the Print group select the
desired printer by choosing from the dropdown list one of the available printers of
the system. The other fields of the group show information about the selected
printer, such as the status, the model, the port or the location of the printer, as
well as any additional user-defined information - comment.

Printsetup 2]
Primter
W airme: |HF‘ Othcejet Pro L7600 Sene: j Propeties..
Statuz:  Ready

Type; HF Officeget Pro L7GO0 S enes
Where:  DifceetProl7E00
Commert:

Paper Dirieritation
Sige: m =] % Porirat

RV Fiie fioSelec B € Landscape
Metwoik. (14 | Cancel

3.Click the Properties ... button to change the Windows printer options for the
selected printer. A dialogue box opens, enabling you to adjust settings that are not
controlled by Tessera.

4.In the Size field of the Paper group, select from the dropdown list one of the
available paper sizes. From the Source field, select one of the available paper feed
trays.

5.1In the Orientation group, select the orientation of the text on the paper for printers
that support landscape orientation (Horizontal) or portrait orientation (Vertical). You
can change the orientation to achieve a text rotation of 0 or 90 degrees by
selecting Vertical or Horizontal option, respectively. The document icon shows the
orientation of the paper on the selected printer. The letter icon shows the
orientation of the text on the page.

6. Vertical: Orientates and draws so that the short end of the document represents
the top part of the page.

7.Horizontal: Orientates and draws so that the long end of the document represents
the top part of the page.

If you change the current printer, then the settings that are supported by the new
printer will be kept, while for the other settings the default settings of the new printer
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shall apply.

Print Settings

This paragraph explains the dialogue box of the Print Preferences command, where you
can define the print settings (data, options) for the whole file. The print preferences
arecommon to every road contained in the file, as well as to the background (terrain-
rendering) and the drawing objects. The dialogue box has three tabs. The General tab
contains settings referring to the scale, the grid type and the type of paper that the
printer uses. In the Print elements tab you can choose whether the drawing objects
will be printed or not. Finally, in the Options tab, you can make settings referring to
the decimals that will be used for the numbers that will appear in the printout.

Horizontal Alignment print preferences

General | Prirt slements | Options |
Scale

To 1000
Tto 1000 byt

Gind Typs

™ Mone

7 Wefith Ful lnes par 100 m

& fith Verosses"™

W Show coordinates anound frames

Fart haight incm IEI.1E
"Croas" size 1 n  m(* cmol page

[T comdnates on “crosses”

Firkes has
i+ Discrete pages
" Confireous papst
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Setting the Print Scale

Before inputting the pages to be printed, you must set the scale.

To set the scale

1. From the Print menu, select the Print Preferences command.

2.Type the scale in the text field of the Scale group of the General tab, e.g. type
1000 in the field if you want to print on a 1:1000 scale.

The scale setting affects the way that many objects appear on the screen, mainly the

height of letters in all texts and the dimensions of the print frames. Therefore, you

must set the scale as soon as you start to draw your design.

Selecting Drawing Objects for Printing

In the Print elements tab you will find the Drawing check box. Tick this box to print
the drawing objects. Note that only the drawing elements that belong to printable
parts will be printed.

Printing the Grid and Coordinates on the Print Page

You can choose to print the grid and its coordinates at the margins of the page and at
its points. You have three options:

e None: The grid will not appear at all.

e With full lines: the grid will appear in the form of straight lines, which are parallel to
the coordinates axes and extend up to the margins of the print page.

e With “crosses”: the grid appears in the form of crosses, equally spaced one from
another.
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7.4.2

To select how the grid will be printed

1.From the Print menu, select the Print Preferences command.
2.In the Grid Type group of the General tab, select one of the available options.

If you choose the grid to appear on the printout, in the per text field you must type
the actual distance (meters) between the lines or crosses.

If you have chosen to print the grid, you can also select the coordinates of the grid to
appear at the margins of the print page.

To select how the grid coordinates will be printed

1. From the Print menu, select the Print Preferences command.

2.In the Grid Type group of the General tab, tick the Show coordinates around frames
check box and in the Font height in cm field, type the height of the letters in
centimeters.

If the selected form of the grid is the cross, then you must set the size of the cross
and select the option that shows the coordinates on every cross.

How to define the form of grid crosses

1. From the Print menu, select the Print Preferences command.

2.In the Grid Type group of the General tab, type the dimensions of the cross in the
“"Cross” Size field. If the dimensions you type is the actual distance, tick the m
check box, while if it is in centimeters of printable paper tick the cm of page check
box.

3.If you want the coordinates of the center of each cross to be printed next to the
crosses, tick the coordinates at "crosses” check box and in the Font height in cm
field type the height of the letters in centimeters.

Setting Decimal Points for the Print Elements

In the Options tab, set the number of the decimal points for the lengths of both the
road and the terrain. You can also set the angle measurement unit.

Selecting Terrain Objects

In the dialogue box of the Terrain elements printing preferences command of the Print
menu, you can specify which of the terrain objects will be printed and how. The
dialogue box is divided in as many tabs as the terrains in the file (Professional version).
Each one of the terrain tabs has two tabs, the Lines preferences tab for the lines
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7.4.3

If there is a terrain that you don’t want to print, untick the Print check box in the tab
of the relevant terrain. Each tab has check boxes for each one of the terrain object
categories that are available in Tessera. If you don‘t want to print one or more of
these terrain objects, untick the relevant check boxes. You can make settings for the
objects that will be printed from the relevant fields that are on the same line with the
element. For the lines you can change the color, the type of line and the width,
always in the terms of printing. The last column refers to the export to DXF format.

You can also change the color of the texts. To change the text font, select the Font

field and click the button with the three dots J to open a font dialogue box. In this
box, you can choose a new font or whether the characters will appear bold or italic.
To change the font height, simply type the new height in the Size field, in centimeters
of printing paper. Here too, the last column refers to the export to DXF format.

Road Objects Selection

In the Road elements printing preferences command dialogue box of the Print menu,
specify which road objects will be printed and in what form. The box is divided in as
many tabs as the roads in the file (Professional version). Each road tab has four sub-
tabs, the Lines preferences for the lines,
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the Text options for the texts
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the Settings for printing the road,
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the PI Tables for setting the elements that will be printed in the tables of the road Pls.
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7.4.4
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If there is a road you don’t want to print, untick the Print road check box in the
relevant tab of the Road elements printing preferences window. Each tab has check
boxes for each one of the road object categories that are available in Tessera. If you
don’t want to print one or more of these road objects, untick the relevant check box/
es. In the Color, Type, Size and DXF Layer fields you can make settings for the
objects that you have selected to print.

Inserting and Editing Pages

The printing process is based on the use of print pages. Namely, you must specify an
area that will contain the elements that will be printed. The dimensions of the print
page are proportional to the paper page you have defined in the Page Setup dialogue
box and to the print scale. In the dialogue boxes of the Preferences, Terrain printing
preferences and Road printing preferences commands you can select the elements
that will be displayed in this area.

Inserting Print Pages
You can insert a print page very easily, by using the mouse.
To insert a print page

1.From the Print menu, run the New Page command or, on the Elements Drawing

toolbar, click the _—'| button.

2. Position the page by defining its center, either by clicking the left mouse button or
by entering the center’s coordinates with the assistance of the Input Form
command.

The page number is written at the top of the print page, according to the order the
page was inserted.
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It is possible to insert a new page, which is conjoined to another existing page, so
that they coincide on one of their sides.

How to insert a print page next to an already existing one

1.From the Print menu, run the New conjoined page command, or on the Elements

*

Drawing toolbar, click the button.

2.Joint the page with another page by placing the pointer into an already existing
page, on the side you wish to join the pages. The page will be placed next to the
existent one.

3. Left click to finalize the make the position of the page.

Editing Print Pages

You can change the position of a print page, or rotate the page, in order to get the
position in the drawing. You can also delete a print page.

Moving and Rotating Print Pages with the Mouse

You can move or rotate a print page by using the mouse.
To move a print page with the mouse

1.Select the page by left clicking in it.

2. Left click again on the selected page.

3. Move the page to its new position by defining its center with the left mouse button.
You can also move the page by entering the coordinates of its center with the
assistance of the Input Form command.

To rotate a print page with the mouse

1.Select the page by left clicking in it.

2.Having selected the page, position the crosshair on the rotation control point (top
right of each page) to highlight it and to make it appear in white color. Click again
the left mouse button.

3.Rotate the page by moving the crosshair in circular direction. When the page
reaches the desired position, click again the left mouse button to finalize (confirm)
the position. You can also rotate the page by using the Input Form command.

Moving and Rotating Print Pages

You can also perform the actions of the previous paragraph from the window of the
Properties command.

To rotate and move a print page

1.Select the page by left clicking in it.

2.Having selected the page, run the Properties command from the shortcut menu,
which is displayed if you right click in the drawing area. The following dialogue box
will appear on the screen:
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|P'age j
Property I"v"alue I
Center » 529136.981
Center ' 45E0501.834
Angle 40411
b argin top [cm) 0.000
b argin bottom [cm) 0.000
b argin left [zm) 0.000
kA argin right [cm] 0.000

3.Enter the new values of the X and Y coordinates of the page center in the
respective value fields of the Center X and Center Y properties.

4.1In the value field of the Angle property enter the new value of the rotation angle of
the print page with respect to the horizontal direction.

5.In the value fields of the Margin top (cm), Margin bottom (cm), Margin left (cm)
and Margin right (cm) properties type the desired margins of the page.

6.In all cases, click the exit button EI, at the top left of the window, to close the
Properties command window.

Deleting a Print Page

If you want to delete a print page, the program enables you to do so as follows:
To delete a print page.

1. Select the page by left clicking in it.
2.Having selected the page, run the Delete Object "Page” command, from the shortcut
command which is displayed if you right click in the drawing area, or on the main

toolbar click the E button.
The other pages will berenumbered, so that there is no gap in their numbering.
PI Tables

When the Print mode is activated, an outline appears near every PI, indicating the
position where a small table with the PI's data will be printed. The data that will be
printed in this table, are selected from the dialogue box of the Road Print Preferences.
You can move and rotate these tables exactly as you would do for the print pages.
You can also request from the program to rotate them, so that they become parallel
to the selected print page. Simply select the print page and from the shortcut menu
that is displayed if you right click in the drawing area, run the PI Table Orientation
command. This command rotates only the tables whose PIs are within the margins of
the selected page.

If you have moved or rotated some tables, run the Reset PI Tables command from the
Print menu. The tables will be restored to their original positions and they will be
rotated, either to become parallel to the print page to which they belong or, if there is
no print page, to become vertical.
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7.4.5

Preview

When you have finished making settings for the print preferences and the print pages,
according to those described in this chapter, you can first display the print preview

and then print your drawing.

To preview a print page

1.From the Print menu, run the Print command. The Print Horizontal Alignment window

will appear on the screen.

Print Horizontal &lignmenk
@ @l o '-_-?||;‘ -

=101 x|

|1..|'1. HF Officejet Fro L7E00 Series 203mm x 282mm

e

2.Click the maximize button on the title bar to view the window on full screen. This

window is comprised of the following:

e Preview: the bottom part of the window where the image of the whole or part of the

selected page is displayed.

e Toolbar: this is located at the top of the window. It carries the buttons that control
the transition from page to page and the modification of the size of the page’s
viewable area. More specifically, the buttons on the toolbar are the following in order

of appearance:

R IR P ER =P O =
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7.4.6

First Page: Left click on the @, button to view the first page.
Previous Page: Click on the @, button to view the previous page.
Next Page: Click the @, button to view the next page.

Last Page: Left click the @, button to view the last page.

Zoom In: Click the ﬂ, button to zoom in on the page. This feature does not affect
the print size.

Zoom Out: Click the A, button to zoom out on the page. The zoom feature does
not affect the print size.

Full Page: Click the ﬂ, button to view the whole page.
Print Page: Click the E, button to set the options before printing and to print the

pages.

e Page Elements: This section is

located below the preview section and shows
information regarding the page that appears in the preview page,

as well as

information on the selected printer and the useful dimensions of the paper.

Printing a Page

You can print a page by running the Print command of the Print menu. This command
results in the dialogue box shown in the figure:
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How to print the Horizontal Alignment

1. From the Print menu, run the Print command. The Print Horizontal Alignment window
will appear on the screen.

2.Click the E button.
3.In the Print dialogue box, make the desired settings.
4. Press the OK button to start printing.

In this dialogue box, you can also select whether the drawing will be printed in black
and white by ticking the B & W printing check box, at the bottom left of the dialogue
box, or to print to a file, by ticking the Print to file check box. If you wish, you can
print only part of the print pages in more than one copy.

Printing all pages, selected pages or a range of pages
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7.4.7

1. From the Print menu, run the Print command. The Print Horizontal Alignment window
will appear on the screen.

2.Click the H button.

3.1In the Print dialogue box, which is below the Print range field, enter the part of the
document you wish to print.

e To print all pages of the file, select the Al check box.

e To print a range of pages, select the Pages check box and enter the range of pages
you wish to include in the printout, by typing the number of the first page in the
From: field and the number of the final page in the To: field.

To print two or more copies simultaneously

1. Click the Print button.
2.In the Copies field, enter the number of the copies you wish to print.

To print a copy of the whole document, tick the Collate check box before printing the
first page of the next copy. If you prefer to print all the copies of the first page and
then print all the copies of the next pages, untick the check box.

Alternatively, you can print only one print page, the current one. To do this, select
the page and then run the Print command from the shortcut menu that is displayed if
you right click anywhere in the drawing area. The next steps are identical to those
described above.

Export to DXF File

You can export the contents of the horizontal alignment to .DXF format, so as to
process them in another drawing program.

How to export data to a DXF file

1.From the File menu, select the Export to DXF command.

2.In the displayed dialogue box, enter the name of the file in the File Name field.

3.In the File Type field, enter the type of the file, depending on the desired version,
14 or 2000.

4.1In all cases, click the Save button to finish the creation of the file.

In the dialogue boxes of the Print Preferences, Terrain Printing Preferences and Road
Printing Preferences commands you can set the form of the elements and how they
will be displayed, as well as which elements will be exported to your file and to which
layer. Therefore, it is advisable to preview first the whole or part of the design. Before
exporting the file you must also have set the correct scale based on which the size of
the data font is determined. Throughout the program, the size of the elements
(names, terrain point elevations, PI names, cross sections and other texts) are in cm.
In the DXF file this value is expressed in “universal” m. The conversion is performed
with the use of the drawing scale.
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8
8.1

Profile
Creating a Road Project

With Anadelta Tessera you can start creating a new Profile project in two ways:

1.You can request the automatic creation of the Profile based on the elements that
you have inserted in the Horizontal Alignment or in the Cross Sections workspaces.

2.You can create directly a new Profile project that you can process only when
working in the Profile workspace and then, if necessary, to create the Cross
Sections of the same road.

Creating a New Profile Project

This procedure is useful in case you wish to use the program only for creating a single
profile, and also for making measurements by using cross sections.

In the Profile, a terrain line is comprised of points and a set of coordinates (Chainage,
H), and each set corresponds to the chainage of a station and to the elevation of the
terrain on the axis where the station is. The new project that you are creating is
empty, namely it doesn’t contain any stations or lines. All the elements of the profile
(stations, terrain elevations, etc., apart from the road profile) must be created by the
user, as described in the next paragraph.

How to create a new Profile file
From the File menu, select the New Project... submenu and run the Profile command.

Creating or Updating a Profile from the Horizontal Alignment or the Cross
Sections workspace

This procedure is performed after you have completed the horizontal design of the
road in the Horizontal Alignment workspace or after you have created the Cross
Sections independently and you wish to create and edit the Profile. In the first case,
the cross sections that will comprise the Profile are those that have derived from the
road stationing, while in the second case the cross sections are the ones of the Cross
Sections workspace.

How to create the Profile from the Horizontal Alignment

1. From the Horizontal Alignment workspace, select the road whose Profile you wish to
create or update.

2.From the Project menu, run the Manage command, or click the M button on the
main toolbar. In the Quick Update group, click the From Horizontal Alignment to
Profile button. The following confirmation message will appear on the screen:

Waning X

» |\ Dowou want Profile of road "Road 1" bo be updated
*-‘_'/ with terrain, diagrams, tangent, struckures;

3.Click Yes to continue. The program will create the Profile. A message appears at the
end of the procedure, informing you that the procedure has been completed. To run
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the command, you must have performed stationing on the selected road. When this
type of update takes place, the main terrain line and its points are created. The left
and right superelevation diagrams, as well as the tangent diagram are also
transferred. Finally, if there is a road profile diagram in the Horizontal Alignment,
then thisdiagram is copied to the main tangent curve of the Profile.

Alternatively, you can fully define which elements of the Profile will be updated. To
do this, use again the Manage command. From the Update group of the Updates tab
in the command’s dialogue box, select From Horizontal Alignment in the first drop-
down list and To Profile in the second drop-down list. Next, select which updates will
take place by ticking or unticking the relevant check boxes and then click the
Update button.

~Update

IFru:um Harizantal Alignment j ITu:u Prafile j

T errain update

Update diagrams

IJpdate road profile

[] Terrain an Pavement Line

[] Terain on Roadway Line

Update structures |:| Update |

The program will create the Profile workspace, if there is no profile for the selected
road; next, in Profile workspace, the program will create the Terrain line if you have
requested it or by default if this is the first time this workplace is being created. If
certain cross sections of the road in the Horizontal Alignment workspace are outside
the terrain model, these cross sections get the elevation of the previous cross section
and the program shows you a warning message, informing you about the inability to
find natural ground for these cross sections. If your project does not have a terrain
model or points, the Terrain Line will be created anyway, but all elevations of its cross
sections will be zero. You can use the aforementioned commands to update again the
Profile, after having edited the road design in the Horizontal Alignment workspace.

How to create the Profile from the Cross Sections

1.Go to Cross Sections workspace that corresponds to the road whose Profile you
wish to create or update.

2.From the Project menu, run the Manage command, or click the M button on the
main toolbar. From the Update group of the Updates tab in the command’s dialogue
box, select From Cross Sections in the first drop-down list and To Profile in the
second drop-down list. Next, select which updates will take place by ticking or
unticking the relevant check boxes and then click the Update button. The program
will create the Profile workspace, if there is no profile for the selected road; next, in
Profile workspace, the program will create the Terrain line if you have requested it
or by default if this is the first time this workplace is being created. The diagrams of
the Cross Sections workspace, as well as any new line that originates from selected
points of the Cross Sections, will also be transferred, if you have requested so by
making the relevant selections. You can use the aforementioned procedure to
update again the Profile, after having edited the Cross Sections workspace.
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8.2 Workspace

Every time you open or create a Profile project, you are transferred to the Profile
workspace. The biggest part of the screen in this workspace is occupied by the
graphic representation of the profile. At the bottom of the screen, you can view (if
any) the superelevation and tangentdiagrams.

To go to the Profile workspace

From the View menu run the Profile command, or select the Profile tab at the bottom
of the main screen. The program transfers you to the Profile workspace.

7 1\ Tessera\ Tessera_EN Projects' ManualDIADF - Anadelta Tessera =|=] =i
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Ch.=378.946 H=400.506 [he-36.350 (K5} Oh.=SBE.TEY H=527.429 R=309.006
Farzontsl Algnmert. Frofiz [Foad 4] = Cross Sechore [ficsd 1) n

Similarly to the Horizontal Alignment workspace, at the top of the screen you will find
thefamiliar menu bar, with the File, Edit, View, Project, Tools, Print and Help menus. A
new menu has also been added to the Profile. Below the menu bar, you will find the
main toolbar and below the latter you will find the View toolbar, which contains
buttons that carry out operations relevant to the elements that are displayed on the
screen, especially in the drawing area.
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On the left of the screen, you can see the Element Drawing toolbar that contains
various operations, which have been categorized in four groups. From now on, the first
group will be referred to as Drawing, the second as Edit, the third as Print and the
fourth as Bruckner.

The status bar at the bottom of the screen is comprised of four sections. The first
section shows the coordinates of the current position of the crosshair (chainage and
absolute elevation), as well as the elevation discrepancy between the station and the
terrain elevation at the particular chainage. The second section displays the Input
Form, if available. Next to it you can see the type of the line, e.g. Natural Ground,
Tangent Curve, etc., on which the crosshair is located. The fourth and last section
shows information about the selected station or PI of the profile.

The profile, the surface diagram and the Bruckner diagram are usually displayed in
skewed scale (different scales for the X and Y axes). You can define the scale ratio
for the display of the profile on screen from the dialogue box of the Scale X/Y
command of the View menu. Type the ratio in the dialogue box and then click the OK
button.

x

Provide scale ratio # J %

10,000

| (04 I Cancel

You can increase this ratio by 20%, if you run the Zoom out command (<F5>) from
the View menu, or decrease the ratio by using the Zoom In command (<F6>). You will

- - e . +
have the same result if you click the J«‘ buttons for zooming out and the J«‘
buttons for zooming in. You will find these buttons on the View toolbar. If you want
the profile zoom ratio on the screen to be the same as the one you have set for

T
printing, press on the same toolbar the ﬂ button.
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8.3

Profile Workspace Modes

There are five modes in the Profile workspace. This allocation facilitates the user to
insert, edit and process the elements of the design. By default, the Profile mode is
always active every time you create a new Tessera file.

Profile Mode

In this mode you can create, edit and print the profile of a road.

In the Profile mode you can create two types of lines: the terrain lines and the
tangent curves. A terrain line consists of one or more points that are visible to the
user. Every point of thisline has a set of coordinates x and h, that corresponds to the
distance of the station from the beginning of the road (Chainage) and to the elevation
of the terrain on the station. The terrain line points are displayed on the screen and
they are contained in a small box in order to be more distinguishable. You can insert
more than one natural ground lines. The program considers the first inserted line as
the main line. The terrain lines have always points at the same chainages. Tangent
curves are also comprised of one or more points that are visible to the user. Every
point of a tangent curve has a set of coordinates (x, h) that correspond to the
chainage and the elevation. A rounding radius corresponds to every PI. By default, the
value of the first and last PI’'s radius is zero. Here too, you can insert more than one
tangent curves, but the first tangent curve is always considered as the main or
current one. The graphical representation of the lines is displayed in the drawing area.
You can move left, right, up and down within the drawing area by using the respective
arrow keys or the mouse.

The current point is the selected point, which appears highlighted in pink on the
screen. The relevant information on the current point is displayed at the bottom right
of the screen, in the last section of the status bar. In case that the current point
belongs to a tangent curve, the following information is displayed in the order
described below: the PI serial number from the beginning of the line, the distance of
the point from the beginning, namely from its Chainage (X), its absolute elevation (H)
and the rounding radius (R). Regarding the natural terrain, the following information is
displayed in the order described below: the station name, the station chainage, the
absolute elevation (H) and the elevation difference between the terrain and the
current tangent curve (Dh).

At the bottom of the drawing area and below the profile graph, you can see the data
axes (or tables) of the various lines whose names are displayed on the left. The
available data tables are: Station name, Chainage, Terrain elevation, Natural terrain
slope, Distance between successive cross sections, Road profile elevation S, Roadline
slope S+DS, Distance between tangent curve points, Tangent curve slope, Oblique
slope left, Oblique slope right, Level discrepancy, Superelevation right, Superelevation
left and Display data. The first five tables, which refer to the Natural Ground, are
shown in green and they are displayed when there is even a single terrain line. The
next five tables are shown in red and they are displayed when there is even a single
tangent curve. The last five tables are displayed in gray when there is both a terrain
line and a tangent curve.

You can choose which tables will be displayed on screen, as well as the order in which
they will be displayed. To move a table, select it by clicking the left mouse button and
move it to the desired position. More specifically:

1.Click the left mouse button to select the data axis or table you wish to move. The
color of the table changes automatically from green (in the case of a Natural ground
table) to purple.
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2. Left-click on the selected table to drag—and-drop it to the desired position.

To select which axis data will be displayed from the View menu, run the Display

Options command, or press the F2 key, or click the button on the View toolbar.
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8.4 Profile Display Options
1. From the View menu, run the Display Options command, or press the F2 key, or click

the button on the View toolbar. The following dialogue box appears on screen:

'/ Display options =100 x|
mi O Grid

Drawing

Table data

Diagrams

Tenains

Fioad profiles

Structures

kd andatary points
Snhap

2.Select one of the item categories that are displayed on the left part of the window.

3.If you want none of the items of the category to be displayed, untick the box next
to the name of the category. If you want only some of the items of a category to
be displayed, select them from the right part of the window by ticking the
corresponding check box, which is displayed next to their name.

4.To exit the window, click the exit button Xl on the title bar of the window.

When the General option is ticked, the only available option is:
e Grid: Select this field to display the grid.
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'/ Display options
General Palyline Points

(e
T able data
Diagrams
Temnains:

Fioad profiles
Structures

b andatary points
Shap

Layers

=10

Base
layer 1

When the Drawing option is ticked, the available options are the same as in the

Horizontal Alignment, namely:

e Polyline Points: Shows or hides the polyline points.
e Layers: In this field you can see all the available layers of the drawing and you can
choose to show them or hide them.

"'.;:-.3"' Display options

General

Dirawing
Diagrams
Terains

Road profiles
Shructures

b andatony points
Shap

Station name

=101 x|

Chainage [m]
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Ter. slopel%)
Digt. between [m]
Road profile el.[m)
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[ Oblique slope right
[ Lev. discrepancylm]
[ Superel. right
O Superel. left
Dizplay data
& Per cross section
O Interpolate every [m]
20,000

[] Hide successive identical values

When the Table data option is ticked, the available options are:
e Station name: Shows or hides the station names axis.
e Chainage: This axis shows the Chainage per point.
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Terrain Elevation: The terrain elevation per point.
Terrain slope %: The terrain slope between successive cross sections.
Distance between (m): The distance between successive cross sections.
Road profile elevation (m): Shows the road profile elevation per point.
S: The longitudinal slope of the road per point.
S+DS: The longitudinal slope of the roadlines per point.
Distance: The distances between successive points of the tangent curve.
Tangent curve slope: The slopes between successive points of the tangent curve.
Oblique slope left: The oblique left slope per point.
Oblique slope right: The oblique right slope per point.
Elevation discrepancy: The elevation discrepancy between road profile and terrain.
Superelevation right: The values of the right superelevations per point.
Superelevation left: The values of the let superelevations per point.
Display data: This option refers to all of the aforementioned data that is shown per
point. You can choose to display this data:
e Per cross section: The data is shown per cross section chainage.
e Interpolate every (m): The data is shown per fixed distance, which is set in the
immediately next field.
e Hide successive identical values: In the case of interpolation, select it to hide
the similar values for successive points.

'/ Display options O] x|
eneral Superelevation left

Dirawing Superelevation right

T able data Tangents curves

Diagrams iz

Temnains:

Fioad profiles
Structures

b andatary points
Shap

When the Diagrams option is ticked, the available options are:

e Superelevation left: Shows or hides the left roadline of the superelevationdiagram.

e Superelevation right: Shows or hides the right roadline of the superelevation
diagram.

e Tangent curves: Shows or hides the tangent curve diagram.

e Axis: Shows or hides the axis of the superelevation diagram.
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'/ Display options

General
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When the Terrains option is ticked, the available options are:

e Natural Ground: Shows or hides the Natural ground line.

e Current terrain: Select the terrain whose data will appear on the screen (e.g. in the
data tables below the drawing). In the window shown in the figure above, both

grounds are selected but the current terrain is Natural Ground 1.

'/ Display options

General
Dirawing
Table data
Diagrams
Terains
Road profiles
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b andatony points
Shap
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When the Road profiles option is ticked, the available options are:
e Tangent: Shows or hides the tangent curve and road profile set.
e Tangent: Shows or hides the tangent curve of the road profile.
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e Curve: Shows or hides the road profile curve.

e Current tangent curve: Select the tangent curve whose data will appear on the
screen (e.g. in the data tables below the drawing). The current tangent curve will
be the one that will share its data with the Horizontal Alignment and the Cross
Sections during the update procedures.

'/ Display options

General
Dirawing

T able data
Diagrams
Temnains:
Fioad profiles
Structures

Shap

b andatary points

b amdatary paint 1

=10

b andataory paint 2
b andataory paint 3

When the Mandatory points option is ticked, the only available option is:

e Mandatory point ...:

The names of all mandatory points that have been inserted

appear on the right part of the window. From there, you can show or hide the

desired points.
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'/ Display options O] x|
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When the Snap category is ticked, all fields that correspond to objects that can be
snapped with the mouse pointer appear on the right part of the window.
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8.5 Bruckner Mode

In this mode you can edit the data of the mass haul diagram (Bruckner) and insert the

t == Bruckner

haul lines. To go to this mode, click the relevan button as shown in the

figure below. The drawing area displays the Bruckner diagram, as this derives from the
cross section data.

O 1y Tessera’, Tetsera_EN Projects ManualDlADF - Anadeita Tessers =| %] x|
Fie Edt Yew Propct ek E Priek el

¥ bl =1 v oA I Q0 - pr NS
o Drawing w0 Paofie L Prirt <P Buckrs o Suf Dioor | 0 W | @

[Clrhite || Confruos Bl 01 e = |Jeae B

icazontal Alignment: Frofie [Foad 4] = Caoes Sections [losd 4] = n

In the Bruckner mode, you can see the line of the algebraic sum of the cubes. Every
point of this line has a set of coordinates (x, h) that corresponds to the Chainage and
to the algebraic sum of the available masses (cuttings - fillings) from the beginning of
the road. The cross section points can be seen on the screen and they are surrounded
by asmall square frame (true cross sections) or arhombus (interscalar cross sections,
inserted automatically into the surface diagram). The haul lines on the other hand, are
horizontal lines that intersect with the cube line at two points at minimum. You can
insert more than one haul line. The graphical representation of the lines is displayed in
the drawing area. You can move left, right, up and down within the drawing area by
using the respective arrow keys or the mouse. To select a haul line, left-click on it.
The color of the line changes from yellow to blue.

At the bottom of the drawing area and below the surface graph, you can see the data
axes or tables of the various lines whose names are displayed on the left. The tables
are: Station chainage, Station name, Distance between successive cross sections,
Cuttings area, Fillings area, Self-Distributions (mZ2), Cuttings (m23), Fillings (m3),
Volume difference and Bruckner. The first three tables are green, the next three
tables are yellow, the last three axes are red and the last one is gray.
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8.6

Surface Diagram Mode

In this mode, the drawing area displays the road surface diagram, as this derives from
the measurement of the cross section areas. To go to this mode, click the relevant

= Sk, Diagr. |

, button as shown in the figure below.
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In the Surf. Diag. Mode, you cannot create or edit any of the cross sections that you
see. In the drawing area there are three lines: the cuttings line, the fillings line and
the line of the sums. The cuttings line, which is displayed in red color, is comprised of
sets of coordinates (x, y), which represent the station chainage and the area of the
station cutting (in m2). Respectively, thefillings line is displayed in green color and its
ordinate corresponds to the area of the stationfilling (in m2). The aforementioned two
lines represent the areas before deducting self-distributions. By default, the area of
the cuttings is positive and the area of the filling is negative. The line of the sums on
the surface diagram after the deduction of self-distributions is displayed in gray color
and corresponds to the algebraic sum of the aforementioned two lines.

The line points are displayed on the screen and they are contained in asmall box to be
more distinguishable. At the points where, either the line of the sums intersects the
horizontal axis, or the line of the fillings or the line of the cuttings becomes zero
(shifting from a cross section that lies entirely in a cutting or filling to a mixed cross
section and vice versa), the program inserts automatically an interscalar cross
section, which does not correspond to any of the cross sections that are displayed in
the Cross Sections workspace. This serves for the more accurate calculation of the
mass hauldiagram (Bruckner). All lines have points at the same places.

The axes or tables at the bottom of the drawing area are the same as those that are
displayed in the Bruckner mode.
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8.7 Terrain Profile Line

If you have created a profile project without having the Horizontal Alignment, or if you
wish to insert a second terrain line which will correspond, e.g. to the terrain profile
below a roadline, then you must insert the line points in one of the ways that are
described below.

Creating aTerrain Line with the Mouse

You can create a terrain line directly in the Anadelta Tessera environment by setting
its points one by one with the mouse.

To create a terrain line with the mouse

1.From the Profile menu, run the Insert Terrain command, or from the Edit toolbar,

click the ﬁ button (green).

2.Use the mouse to define the positions of the terrain line points within the drawing
area. To define a profile more accurately, use the Input Form dialogue box. If the
line that you are inserting is the first one, then the axes referring to this line and its
points (namely the cross sections of the road) are also displayed. In the case of
secondary terrain lines, then you’re actually defining only the elevations, since the
cross sections and their in-between distances have already been set when you
inserted the first terrain line.

3.When you have finished, press Esc or right-click anywhere on the screen to
complete the insertion of points.

The profile and the relevant data on the axes are displayed on the screen
Creating aTerrain Line by Typing Absolute or Relative Coordinates
You can insert aline by typing its data on a list.

How to create a Terrain line from the window of the Line edit command

1. From the Profile menu, run the Line edit command. The following window appears on
the screen:
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W Line edit - O] x|
& ll ||Naturall3n:uunu:| j A
a4 Station|  Ch Hl Dy 5|.:pe|i|
1 0000 507.014 0000 0000

1 20000 512124 20000 25547
2 40000 516.056 20.000 19662
3 60000 518015 20000 9792
77395 5185130 17395 2064
4 37395 518734 20000 106
5 117395 520446 20000 8560
C512) 127,395 521182 10000 7358

(=3 IES = S, SR P
—
=L
5]

9 B 147395 522004 20000 4109
10 7167295 B22E2 200000 0730
11 g 187.395 523056 20000 4471
12 CCI2) 20,222 523.788) 13827 B295
13 9 215043 526074 13827 5298
14 10 235048 B2EZ22E 20000 B¥E1
15 11 255,048 528.003 20000 E.EE4;|

[T Move nest 1]4 |

2.Click the ﬁ (button (green) at the top left of the window. A dialogue box appears
on the screen, where you must type a name for the new curve.

x

Terrain name “Matural Ground”

Ik Cancel

3.When you have finished typing, click the OK button to return to the dialogue box
and start typing the points.

The main section of the dialogue box is comprised of a table with six columns and a
variable number of rows. Each row corresponds to a cross section. The titles of the
columns are shown in gray on the top. The columns are: A/A, Station, Ch., H, Dx and
Slope%. The program fills in the A/A column automatically with the serial number of the
cross section and the user cannot intervene. In the other columns you can enter the
cross section data. If you haven't inserted any other terrain line yet, then only the
first row of the table will be filled. If there is already a natural ground, then this is
considered as the main one and the data in the Station and Ch. columns will be copied
to the new ground. In this case, you cannot edit the data of the row in the Station,
Ch. and Dx columns. In other words, the Chainages of the new line are always the
same as the ones of the main line and you can only intervene to the elevation of the
line at the station.

In the Station column, enter the name of the station you wish to be displayed at the
profile axis. The positions of the points can be defined in one of the following ways:
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1.If you know the chainage and the elevation of the points that will comprise the line,
type them in the Ch, and H columns respectively.
2.If you know the distance of a point from its previous point, type it in the Dx column.

3.If you know the slope of a point with respect to its previous point, type it in the
Slope% column.

When you change the data of one cell, the other cells of the row are updated
automatically.

To select a field, left-click in it and then start typing. If you wish to restore the data
of the cell, press the Esc key. Press the Enter key to confirm the data you have
entered and to move to the next field on the right. You can also move between the
fields by using the up, down, right and left arrow keys. If you are at the end of a row,
you can press the Enter key to go to the first field of the next row.

Regarding the main line of the terrain, if you wish to insert a new station at the end of
the table, go to the sixth column of the last station and press the Enter key. If you
want to insert a new station between two existing stations, select the immediate next
station and press the Ctr/+I keys. The new station is inserted automatically in the
middle of the distance between the selected station and its previous one. If you wish
to delete a station, simply select the desired station and press the Ctr/+D keys.

Importing Terrain Lines from a Text File (.txt)

If the points of a terrain line are available in digital form (ASCII text files) and you wish
to import all of them to your project along the road axis or parallel to the road, you
can use the specialized operation of batch point insertion. This method is very useful
when you wish to transfer a profile from one file to another.

How to import the Natural Ground from an ASCII file
1. From the File menu, select the Import from ASCIIsubmenu and then run the Terrain
Profile command. The Open dialogue box appears on the screen.

2.Select the desired file and click Open.

The text files that the program searches to find have the .txt extension and must be
comprised of at least three columns.
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Lipne MHNatural Ground®
Starting chainage : 0.000

FI Chainage Elevation Tang. Curve Elev. Elev. diff.
BOB 0.o0oa S07.014 510.0%99 3.085
1 20.000 51z.124 512.186 0.0683

2 40.000 516,056 514.273 =1.783

3 60,000 518,015 516.360 -1.65%
TSIz 77.398 518.513 517.956 -0.557
g 97.385 518.734 519.085 0.351

5 117.395 S20.448 520.199 =0.248
CSI2 127.395 521.182 520.755 =0.427
[ 147,395 522.004 521.869 -0.135

7 167,395 522,162 522,982 0.821

8 1837.398 S23.058 524,097 1.041
CCI2 201,222 523.788 524.872 1.084
3 215.048 E25.074 525.6583 0.579

10 £35.048 526,226 526.790 0.564
11 255.048 528.003 527.937 -0.065
aCIz2 275.048 529,551 529.085 -0.456
12 285,048 £30.691 529,677 =1.014
13 a05.048 53z.651 530.8941 =1.810
3TIZ 325.048 533.25 53z.000 -1.257
14 345,048 533,340 533,078 -0.262
15 3e5.048 S34.2E8 534.076 -0.212
15 385.048 535.624 534,985 =0. 640
17 405,048 E3&.000 £35.427 =0.573
18 425.048 536,000 535.358 -0. 642
139 445,048 535.611 534.779 -0.832
20 465.043 534.092 333.788 -0.304
21 435.043 532.573 53Z2.7e0 a.18%
22 505,048 531.961 531.732 0.229

These columns are the station name, the station Chainage and the station Elevation.
The first rows of the file may contain comments on the starting chainage and the
name of the line, but the program will ignore them. The rows containing the data are
separated by a row that must contain at least three consecutive dashes (__ ). In
case that the terrain line that you wish to import is the main one, the program will
read the contents of the second column. In the opposite case, the program shall
ignore them and the points of the new line will have the same distances as the ones of
the main line files, while their elevations will be those that the program has read from
the file. Obviously, the file must have as many stations as the already existing Natural
Ground.

If the file does not comply with the aforementioned requirements, then the program
will not be able to read the file and will display the relevant error message.

Copying aTerrain Line
You can create a copy of a terrain line with elevation offset.
How to copy a terrain line

1.Select the desired terrain line and from the Profile menu run the New terrain with
Offset command, or from the menu which is displayed if your right-click anywhere in
the drawing area, run the Copy with offset command.

2.The program will prompt you to enter the elevation of the first station of the new
line, showing you the message Enter profile point on the Status bar. Enter the new
point either by clicking the left mouse button in the drawing area or by using the
Input Form command.

The profile of the new curve will be displayed on the screen. The other points of the
curve will be inserted with respect to the position of the first station.
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You can also copy the main line of the natural ground from the window of the Line edit

command. Just click the ﬁ button. A dialogue box appears on the screen, where you
must type a name for the new curve. Click the OK button. The program will create a
new terrain line, which will be a true copy of the main line, without any elevation
offset. Next, you can proceed to the offset by clicking the dH button at the top of the
window, and type the value in the Move line by Dh, as described in the following
section.
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8.8

Terrain Profile E

diting

You can edit the Terrain lines that you have created, so as to give them the desired

form.

Changing the Name of aTe

rrain Line

To change the name of a terrain line, from the Profile menu run the Line edit command
and then click the Name Change button. In the resulting dialogue box, type the new
name. Next, click the OK button.

#
M atural Ground j
Property I‘v’alue I
M ame Matural Ground
Colar . Green
Foints i3]

Moving a Terrain Line

You can also edit the name of a line
from the window of the Properties
command, which is displayed if you
click the right mouse button after you
have selected the line you wish to
rename. Simply run the command to
open the window and in the field that
corresponds to the Name command,
type the desired name.

You can move a terrain line with respect to the elevation.

To move a line with the mouse

.Select the line you wish to

move.

1
2.From the menu that is displayed when you right-click in the drawing area, run the

Move command.

3.The program will prompt you to set a reference point, by showing you the relevant
message in the third section of the status bar. Set a reference point either by
clicking the left mouse button in the drawing area or by using the Input Form

command.

N

.In the next step, the program will prompt you to set an end point, by showing you

the relevant message in the third section of the status bar. Proceed as described
above. The line will be transferred to the position you have specified.

This type of transfer has the meaning of vertical shift. Therefore, although you can
specify both points with a different chainage, only their elevation discrepancy is taken

into account.

You can also move the line from the window of the Line edit command.

How to move a curve from the window of the Line edit command

1. From the Profile menu, run the Line edit command or select a terrain line and then,
from the menu which is displayed if your right-click anywhere in the drawing area,

run the Line edit command.

N

.From the drop-down list at the top of the displayed window, select the curve (if not

selected) you wish to move. The data of the selected curve are shown in the table

in the middle of the box.

w

.To move the curve, click the ﬁl button on the right of the drop-down list. The
following dialogue box appears on the screen:
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Terrain move Xl

Maove line by Dh

1,000

Ik Cancel

4.In the Move line by Dh text field, type the distance at which you wish to move the
curve, entering a positive sign for moving the line upwards and a negative sign for
moving the line downwards.

5.Click the OK button. The curve will be moved within the drawing area and the table
data will be updated with the new values.

You can also move only part of a terrain line by elevation or by the X axis (in the case
of the main curve).

Inserting a Point on a Natural Ground Line
You can insert one or more points on a Natural Ground line.
To insert a point on a terrain line with the mouse

1. With the mouse pointer over a point of the terrain line, select the Terrain line by
clicking the left mouse button.

2.Select the point next to the point you wish to insert.

3.From the menu that is displayed if you right-click in the drawing area, run the
Extend to left or Extend to right command, depending on which direction you wish
to insert the point.

4.The program will ask you to specify the position of the new point, by showing you
the relevant message on the Status Bar. Set the point either by clicking the left
mouse button on the screen or by using the Input Form command.

The point will be inserted at the position you have specified. Every time you insert a
point on a line, a point with the same chainage will also be inserted on every terrain
line of the project, while its elevation will be calculated through a linear interpolation
from the neighboring points of the lines. Inserting a new point actually means inserting
a new station into the road. The new station will be named after its serial number,
namely, if the terrain lines have 25 stations, the name of the new station will be 26.
Of course, you canrename the station, if desired.

You can also insert a point on the main natural ground from the window of the Line
edit command.

Moving a Terrain Line Point
You can move a terrain line point easily and quickly by using the mouse.
How to move a terrain line point

1. With the mouse pointer over a point of the terrain line, select the line you wish to
edit by clicking the left mouse button.

2. Highlight the point you wish to move.

3.Specify the new position of the point. You can move the point vertically or
horizontally. Regarding the horizontal offset, this is only possible up to the positions
of the two neighboring stations.
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At the same time, the points of the other curves on the same station will be moved

horizontally, in order to get the same
elevation.

chainage, but they will maintain their H

You can do the same from the dialogue box of the Line edit command.

How to move a terrain line point from the
1. From the Profile menu run the Line edit
from the menu which is displayed if you
run the Line edit command.

.From the drop-down list at the top of

window of the Line edit command

command, or select a terrain line and then,
r right-click anywhere in the drawing area,

the window, select the terrain line (if not

selected) you wish to move. The data of the selected line are shown in the table
that is displayed in the middle of the box.

.If the selected line is not the main one,

you can intervene only in the H and Slope

columns, namely you can move a point only by elevation. When the Move next
check box is ticked, the points at the far right of the point that you’re moving are
also moved by the same distance. If the terrain line is the main one, you can move
the points horizontally, by editing the data in the Ch, and Dx columns.

Batch Editing of Terrain Line Points

You can carry out a batch editing of the

points positions either from the window of

the Pointscommand in the Properties or from the window of the Line edit command.

How to carry out batch editing of the profile points

¥ Points list {Natural G O] x| 1.
Dizt. from Start I Elevation Iﬂ

1 0.000 a07.014 2

2 |20.000 212124

3 |40.000 516.056

4 |E0.000 518.015

R |77.3595 A18513

E|97.3595 518734

71173595 520446

g |127.395 821182

9 [147.395 R22.004 3

10 |167¥.395 R22182

11 |187.295 £23.056 4

12 |201.222 h23.788

13 |215.048 526,074 LI

Deleting a Terrain Line

You can delete very easily any terrain li
project any longer.

How to delete the selected terrain line

.Every time you change a value,

Select the profile you wish to edit by left-
clicking on it with the mouse when the
pointer is on one of the profile points.

.Display the Properties command window.

In the value field of the Points property,

click the button with the three dots J the
right of the field. The window of the Points
list command appears on the screen. This
window has two columns, which
correspond to the Distance from Start and
to the Elevation. Each line of the window
corresponds to aline point.

.Change the values in the desired fields by

typing the new coordinates.
press
Enter to confirm the new value.

ne you don’t want to be included in your

1. With the mouse pointer on a point of the terrain line, select the line you wish to

delete by clicking the left mouse button.

2.From the Edit menu, run the Delete command, or, from the menu that is displayed if
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you right-click on the screen, run the Delete Objects command, or press the Del
key. If the line you selected to delete is the main one, this action also deletes all
lines of the Natural Ground.

Deleting a Terrain Line Point
You can delete one or more points of a terrain line.
How to delete a terrain line point

1. With the mouse pointer on a point of the terrain line, select the line you wish to edit
by clicking the left mouse button.

2.Select the point you wish to delete.

3.From the shortcut menu that is displayed if you right-click in the drawing area,
select the Delete Point command.

This action also deletes the points of every terrain line that are at the same chainage.

You can also delete a point from the dialogue box of the Line edit command, if you

select the line that corresponds to the station to be deleted and then press the

Ctrl+D keys.
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8.9

Road Properties

If you run the Road preferences command from the Profile menu, the following dialogue
box will appear on the screen:

Road properties x|

Gereral | Bruckner I

Pl start radius
|200.000
Starting chainage Eye elevation
|0.000 |1.000
Left lane width Right lane width
IE.?EEI IE.?EEI
Dezign Speed [kmh) Speed 85 [kmdh]
IEEI.EIEIEI IEEI.EIEIEI
F. Cancel

The box has two tabs, where you can make various settings for the road and the
Bruckner diagram.

The General tab offers the following settings:

PI start radius: Enter the value of the PI radius that the program will give to every
new tangent PI that you insert.

Starting chainage: 1In this field you can enter the starting chainage of the road.

Eye elevation: In this field you can enter the value of the elevation for the
calculation of the minimum radius, in order to ensure the necessary sight distance.
Left and right lane width: Enter the road’s traffic width for the calculation of the Ds.
Design Speed: Enter the road’s design speed.

Speed \8°: Enter the working V&> speed.

When you have finished your settings, click the OK button to save the changes and
return to the Profile workspace.
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8.10 Creating and Inserting a Tangent Curve

The next step in the design of the Profile is the insertion and editing of the road’s
tangent curve. The end purpose is to determine the elevation of the terrain road
profile. You can insert the tangent curve PIs and their data in three ways.

1. Batch import of lines from text files (.txt)
2.Insertion of PIs within the Anadelta Tessera environment.
3. Conversion of a natural ground line to tangent curve.

Importing a Tangent Curve Line from a Text File (.txt)

If the tangent curve PlIs and their data are available in digital form (ASCII text files)
and you wish to import them into your design, you can do this anytime, either during
the first stage of your design or while editing your design, and for as many times as
you wish. This method is very useful when you wish to import into the program
tangent curves from other files.

How to import a tangent curve from an ASCII file

1.From the File menu, select the Import from ASCII submenu and then run the
Tangent curve command. The Open dialogue box appears on the screen.

2.Select the desired file and click Open. The text files that the program searches to
find have the .txt extension and must be comprised of at least three columns. These
columns are the tangent curve Name, its Chainage and its Elevation. The ASCII file
may contain the PI rounding radii and you can import them into a column, which
must be the next column after the elevation. The first lines of the file may contain
comments, but the program will ignore them. The rows containing the data are
separated by a row, which must contain at least three consecutive dashes (__ ).

Line "Tangent™
Starting chainage : 0.000

PI Chainage Elevation Radius T d Slopet
¥o -15.437 S06.169 0.o00 O.000 0.000 0. 000
¥1 73,210 517,738 100,000 T.302 .08 10,435
K2 227.916 S526.351 39766.435 S0.481 0.032 5.567
K3 334,775 532,571 ITT9.TT4 16.06% 0.034 S.821
¥ 413.023 536.461 783 . 629 3o.612 1.001 4,971
b 588, 788 527,428 555,806 13.013 O.408 -5.135
K& 637.010 530.259 0.oo0o 0.000 0.000 S.869

If the file does not comply with the aforementioned requirements, then the program
will not be able to read the file and will display the relevant error message. After the
file has been read, a new tangent curve will appear in the drawing area.

Creating a Tangent Curve
You can create one or more tangent curves by specifying the tangent curve PIs.
How to create a tangent curve with the mouse

1.From the Profile menu, run the New Tangent Curve command, or from the Edit

-
toolbar, click the - button (red).

2.Use the mouse to define the positions of the tangent curve PIs within the drawing
area. To define a PI more accurately, you can use the Input Form dialogue box.

3.When you have finished, press Esc or right-click anywhere on the screen to
complete the procedure.

In this phase, you can see on your screen the tangent curve, which is displayed in
red, as well as the elevations of the road profile per cross section. You can also see
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the road profile, if it can be calculated with the current values of the PI rounding radii.
The next step is to edit the default value of the rounding radii of the tangent curve
PIs. If you wish to change the default value that the program assigns to the rounding
radii, go to the Profile menu, run the Road properties command and change the value
in the Pl initial values text field.

You can also insert a tangent curve from the window of the Line edit command.
How to create a tangent curve from the window of the Line edit command

1. From the Profile menu, run the Line edit command.
A

2.Click the = button (red) at the top left of the window. A dialogue box appears on
the screen, where you must type a name for the new tangent curve.

3.When you have finished typing, click the OK button to return to the previous
window and start typing the points. You will notice that the tangent curve that you
have created appears highlighted in the drop-down list.

When a tangent curve is selected, the main section of the dialogue box is comprised
of a table with six columns and a variable number of rows. Each row corresponds to a
PI. The titles of the columns are shown in gray on the top. The columns are: A/A, Ch,
H, Dx, Slope% and Radius. The program fills in the first column automatically with the
serial number of the cross section and the user cannot intervene. In the other columns
you can enter the PI datafrom left to right. It is not mandatory to fill all columns. Only
the first column of the table appears filled.

To select a field, left-click in it and then start typing. If you wish to restore the data
of the cell, press the Esc key. Press the Enter key to confirm the data you have
entered and to move to the next field on the right. You can also move between the
fields by using the up, down, right and left arrow keys. If you are at the end of a row,
you can press the Enter key to go to the first field of the next row.

The horizontal position of a PI can be defined in the following ways:

e In the Ch. column you can specify the PI chainage.
e If you know the distance of a point from its previous point, but you don’t know its
chainage, type the distance in the Dx column.

The position of a point with respect to the elevation can be defined in the following
ways:

e In the Hcolumn you can specify the PI elevation.
e In the Slope% column you can type the slope of the point with respect to its
previous point.

In the Radius field you can type the value of the PI rounding radius. When you enter
data in one of the table’s cells, the other cells of the same row are updated
automatically.

Regarding the tangent curve PIs, if you wish to insert a new PI at the end of the
table, select the last field of the last PI and press Enter. If you wish to insert a new PI
between two existing ones, select the immediate next PI and press the Ctr/+I keys.
The new PI will be inserted right above the selected one and at the half distance. If
you wish to delete a PI, simply select the desired PI and press the Ctr/+D keys.

Conversion of aTerrain Line to Tangent Curve

To convert a terrain line to a tangent curve, select the desired terrain line and from
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the menu that is displayed if you right-click in the drawing area run the Copy terrain
to new tangent curve command.

Inserting and Editing Tangent Curve Radii

To complete the calculation of the road profile, you must insert the rounding radius for
every PI. This is done from the Properties command window.

How to insert the value of a PI rounding radius

x| |1. Select (highlight) the desired PI and run

the Properties command.
T kPl 2 < ) .
anaen J 2.From the window of the Properties

Froperty [ Value || command enter the value of the rounding
Name T angent radius in theRadius field. In this window
Pairt 227916 you can also view the minimum curvature
Paint v 526351 radius of the curve, which ensures the
F adius 9766435 required sight distance. The minimum
ity Hu 1500000 radius is calculated based on the value

you have entered in the Eye elevation, in

T G048 ,

f D0 the Road preferences of the Profile
: menu.

T1.72 50.240, B0.232

Paints 7

When you close the screen window, the road profile appears rounded according to the
value of the curvature radius, but only if this value is compatible with the other data
(namely, only if the curvature radius does not overlap the curvature radii of the
adjacent PIs).

You can also edit the curvature radii from the dialogue box of the Line edit command.
Select the desired tangent curve and in the last column, type the new radii values.

Finally, when a tangent line has been calculated, you can change the curvature radius
of a PI and view the result in real time. If you select with the left mouse button the
flags of the desired PI, you will notice that their color changes. You can increase or
decrease the PI radius by left-clicking the (left or right) flag. Move the mouse to the
left or to the right to increase or decrease the flag, respectively. Finally, click again
the left mouse button to finish the procedure, or click the right mouse button to
restore the flags to their original position. The yellow flags indicate overlapping of
successive circular arcs which are not displayed.
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8.11 Editing a Tangent Curve

You can edit the tangent curves that you have inserted, so as to give them the
desired properties.

Changing the Name of a Tangent Curve

To change the name of a tangent curve, click the ﬁl button from the window of the
Line edit command. A dialogue box appears on the screen, where you must type a new
name. Next, click the OK button.

You can also edit the name of a tangent curve from the window of the Properties
command. Simply run the command and in the Name field, type the desired name.

Moving a Tangent Curve

You can move a tangent curve both horizontally (Chainage) and vertically
(elevations). The steps to follow are those described above for moving the terrain
lines. The only difference refers to the relative position of the two points that define
the movement, while their difference in the horizontal direction is also taken into
account (in addition to the vertical direction).

You can also move the tangent curve from the window of the Line edit command. The
procedure is the same as the one described above for the vertical movement of terrain
lines.

Adding aPI to a Tangent Curve

You can add one or more points to a terrain line. The insertion of a PI to a tangent
curve will not affect the other tangent curves.

You can do the same from the dialogue box of the Line edit command.

Moving a Tangent Curve PI

You can move the PI of a tangent curve by applying the same procedure that you
would use for the terrain lines. A PI can only be moved within the boundaries of its
two adjacent PIs. The same action is possible from the dialogue box of the Line edit
command. You can also move points from the window of the Points command, as well
as from the window of the Properties command.

Deleting a Tangent Curve and Tangent Curve PIs

Delete a tangent curve or a PI in the same way that you would use to delete a terrain
line or a terrain line point.
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8.12 Road Profile Calculation Data

The road profile that corresponds to the tangent curve of a road is calculated
automatically upon the insertion of the road’s tangent curve and based on the initial
rounding radii of the tangent curve PIs. The road profile is re-calculated automatically
every time you edit the data of any of its PIs. To view the data of a PI, select the PI
and run the Properties command.

In the resulting window, you can see the tangent length and the curve arrow in the T
and d fields respectively.

Moreover, on the axes at the bottom of the drawing area, you can see the road profile
data for every cross section.

Copying a Road Profile to aTerrain Line

You can copy the road profile of a tangent curve to a terrain line. From the shortcut
menu that is displayed if you right-click in the drawing area, run the Copy road profile
to new terrain command. A new terrain line will be created, whose points will coincide
with the road profile of the tangent curve.
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8.13 Mandatory Points

The mandatory points enable the setting of the coordinates from which the road

profile will pass.

How to create mandatory points

1.From the Profile menu, run the New mandatory point command, or click the @
button in the Edit section of the Elements Drawing toolbar.
2.Use the mouse to define the position of the mandatory point.

The names of the inserted points are determined automatically by the program upon
insertion of the points. Select a point and right-click in the drawing area to open the
Properties shortcut menu. Enter the new name in the Mandatory point name field.

Moving and Renaming Mandatory Points

How to move or rename the selected Mandatory Points

|
t andatary point [k andatary point 2] j
Property |

bl andatary point =

td andatary point v h21.929
tandatary point narme

b andatary paint 2

2.0pen the

1.Select the Mandatory Point you wish
to move, by clicking the left mouse
button when the pointer is on the
point.
Properties command
window by right-clicking in the
drawing area. In the Mandatory point
name field type the new name, if
you wish to change it, and in the
Mandatory point X and Mandatory
point Y fields type the coordinates.

To move a point faster, select it, activate it and move it to its new position by using

the mouse.

Editing Mandatory Points

From the Profile menu, run the Mandatory Points Edit command. The following window

will appear on the screen:
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'\ Mandatory points -0 x|

Mo Ch. Elevation Mame |
1 106.641 514114 Mandatary point 1
2 226.259 B21.929  Mandatary point 2
3 345020 529.744 | Mandatory point 3

k. Cancel

This window is comprised of the following columns:

No: The serial number of every point.

Ch.: The chainage of every point.

Elevation: The elevation where a specific mandatory point is located.
Name: The name of every point.

In this window you can edit all data of a point. If you wish to add a point and you

know its Chainage and Elevation, click the respective button; an empty line will
appear on the screen where you can enter the characteristics of the point. If you

wish to delete a mandatory point, click the respective E button.
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8.14 Profile Data

The data displayed on the profile axes can be viewed in the form of a table, from the
window of the Display Datacommand of the Profile menu.

(Profiledata =10 x|
Chainage | Stabon name | Tenain elev. | Road peolie ol | Elev. difsience 5 5+d5 Dbligue slope k=it | Oblque slops nght -
1
2| 20000 1 B2 512196 nos3
3 0000 2 S16.056 514.273 -1.743
4| EBOO0D k] 518ms 516,350 -1.654
5| 77335 T5l2 518513 317,956 D557 B.592 6352 7.050 7.050
E| %395 4 5873 519,085 0= 5.567 B.280 717 7034
7| 117295 5 B4 520,199 0240 7550 8258
8] 127395 C5i2 521182 520,755 0427 £944 £944
af 147335 & 522004 521.868 0135
10] 1E7.335 7 522162 522982 ezt
11| 167.335 4 523056 524,097 1.041 5.582 5552 8955 2955
12| 20222 L2 bzl ree S4.872 1.084 SEXK 62 B.498 849m
13 215048 k! 525074 526,653 0574 5.Ee 5661 3003 4003
14| 235048 10 e e 526730 0554 5.2 512 2035 2035 =
1E| JEEOAD 11 EoO NG 53T 9737 (ol = SIE3 E LS SOET SO8T
[ Intempolation betwsaan cross sschions: ¥ Hidie sucoagioe ideriical values bl Save
. . ) . H Save |
To save the data of the window in a text file, click the button. The

Save dialogue box appears on the screen. Go to the subfolder where you wish to save
your file and type the file name. Finally, click the Save button.

If you tick the Interpolation between cross sections check box, the program checks
the profile data in the S,5+DS, Oblique slope left and Oblique slope right columns with
respect to a fixed distance and shows the results by adding new rows to the table.
The distance between the chainages where the check takes places is defined from the
View menu — Display Options command — Table data — Display data group.

If you tick the Hide successive identical values check box, the program only shows the
first of a column’s values that are identical and in adjacent cells. Obviously, if all cells
of a row are empty, the program will not show the row at all.

The aforementioned two check boxes do not affect only the data displayed in the
dialogue box, but also the data of the axes displayed in the program window.

Anadelta Software



Profile 239

8.15 Printing

The profile printing and the creation of a freezed segment take place in a different
mode than the profile editing, as we have already mentioned. To go to this mode, click

the L) Prirt button on the Status bar.

In this mode you can create a freezed segment and print the profile. You can also
define the positions where the flags will be displayed during printing. If you wish to
return to the profile editing mode, click again the relevant Profile button.

This mode has many differences compared to the profile-editing mode. First of all, you
cannot edit any lines. When you click the button, the Print group of the Elements
drawing toolbar is activated; the print pages are displayed in the drawing area in blue,
one next to the other, from left to right. The drawing must be positioned at the top of
the page, between the first and the second horizontal lines.

1\ Tessera\ Tessera_EY Projects' ManualDLADF - Anadelta Tessera =% x|
Fie Edt Yiw Projpc Tosk Profile Prict g

3 bl v oA I Q0 - pr NS
o Deswng - Pafle | LY Pie o Bruckner S Guf Doa. | - 0 % | @

[Clomee =] Coruos =1 e ][ EIE

'
0]

L=]
A
2

Ch.=5t4, 173 Hed 05000 Dhe.35 505
Hiowzontsl Alignment Frofile [Foad d] = Caces Sections (Fload d) = i

The space between the second and the third line is occupied by the data axes or
tables of the profile, and some space on the left of the first page is reserved for the
scales and the titles of the axes. Very often, in order for the elevation of the Profile to
fit in the page margins, you must create a freezed segment or a break. You can have
as many breaks as necessary. If there are more than one pages in the printing area,
then the pages are separated by blue vertical lines. The dimensions of the print pages
are proportional to the true dimensions of the paper and to the scale that has been
set. You can set the true dimensions of the paper from the Print menu — Page Setup
command — Paper group — Size field.
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2/

i~ Prirter
N zmmec HF Ofhicejet Pro Le00 Senss
Status:  Ready

Type: HP Dificet Pro LTE00 Senes
Where:  DificejetPol 7800

Comment:
Papes Dineni ation
Sge:  |ad | * Porrat
-
Source: | Printes Auito Select :I " Landscape

Metywoik:... Ok | Cancel

Based on these dimensions, and more specifically on the page height, the program
calculates how many centimeters will be occupied by the profile drawing and how
many by the data axes, always with reference to the print scale that you have set.

Use the Profile print preferences command of the Print menu to select the data that
will be printed in the profile. Set the elevation and length scales from the Parameters

tab.
Print Preferences x|
Lines | Table Data | General Data Parametess |
i— —T able data oider
Frirk scales re—prT
_ wailzble element groups -
Length I]I:IEII:I Elesrahonz |1III O Actual langth
[F] Matwal groursd elevations 1
Suparalensabion dizgram O Tangent Curve elevaton:
= comesponds bo a supsrelevation of [E000 o Aoad Profie slevations
[ skepe:
Curvabre disgram % 5
. ) Matuial giound elevations
i tadius conresponds o |1.000 cm B Stabone
Distance behaesn
¥ Print drawings [ cChainags
Chainags

O Distance fram page
[# Curvature diagram
Superelevation diagram
[ Superelevations lelt

[¥] Superelavations right d|

Save'Defadl” | Load "Defandt” | sooh | ok |

In the same tab you can set which data will be printed as axes or tables at the
bottom of the page, and in which order. The available data axes or tables are shown
on the right of the frame in the order they will appear on the printed profile. To select
whether a table will appear or not, tick or untick respectively the check box beside the
table’s name. To change the order of appearance, select the table (left-click on it) to
highlight it (the field fills with color) and then drag and drop the table’s name up or
down.

In the Lines tab
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x
[Lres | Table Data | General Data | Parameters |
Line & = Color Line type Thickness DF Layer
IHaIural Ground I = I.Emrl 3' C:f‘thuta I 013 [N&-TUFHL GROUMD
|Halural Grousd 1 W ﬁBrmn ﬂl I:l:rtnutj I ﬂ1_ﬂ |H"""T'-|H"""L GROUMD
[Tangent " ~ [WRed =l Dashed *| J——— 01 x| [TANGENT
[Fiaad profile P~ [WlRed =l —— costnuc®] |——0a1 =] [FROFILE
[Mandatory ponts P F [Oetac =] Cortrue > | 01 | [MANDATORY_POIN
|Stuctures ¥ F [Oblack =l Continue ] | 01 7] [STRUCTURES
Save 'Defeudt” | Load "Default” appb | ok |

you can specify which lines will be printed and displayed, as well as the properties
(color, line type, thickness) that the lines will have both on screen and on the
printout.

In the Table Data tab,

I
Linez TableData IEanu'alDataI P‘araml:usl
Table Digit:  Color Font Soe DiF Layer
Stabonz o
|5t:‘l'|:m |2 =l ||:|g|.,,d.t j Ia.rlﬂ J | ORE] |I:Il-5.TIIIHE5
Distance bebmesn
[ Distance between {2 2 |Oeteck =| Jariai | 050 faPosTASEIS_METARY
Chanage
[Chainsge [z =] |Oetack =] [ o] [oso JkM_POs L
Chanage
|Chainage [1 = [Dmm EI ll.rrai _| |[RET |}<ILIDHETF|HEH
Distance fiom page
| Distance from page {2 2 |Oetack =| Jariai o] o150 foisT_FROM_PAGE
Curvature diagram
|Euvah:ediag|am |2 [ ||:|Blad~: j I-lrl! _] |n1sn ||:|Laﬁ_mmmuer5
Superelevation dagram
| Superelevation diagram |2 2 |Oelsck | Juna J 0150 |DIAG_EPIELISE'WN
[~ | PLY reveesy PN lJ
Save 'Defodt” | Losd 'Defadt” | aph | ok |

you can specify the form of the data that will be printed on the axes (axis title,
decimals, font color, font, size, etc.). To apply the changes you have made, click the
Apply button. To save your settings in order to apply them to every project, click the
Save Default button. To restore the default settings, click the Load Default button. To
close the dialogue box and return to the Profile, click the OK button.
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Creatinga Freezed Segment

To be able to move within the screen of the print mode, proceed as described above.
Namely, you can use the up, down, left and right arrow keys to move to the
respective directions, or use the mouse wheel; to move by double-step, hold the Shift
key down and press the respective arrow key. In this screen you can also move the
whole profile or only a part of the profile in order to create a freezed segment. To do
this, use the PageUp and PageDown keys.

To create a freezed segment, run the Freeze segment command of the Print menu.
The whole procedure is as follows: Highlight the last point of the area to which you

wish to assign a certain reference level and run the Freeze segment command from
rl

the Print menu, or click the button, or press the Ctrl+L keys.

Note that a new horizon elevation appears on the selected station. Now the area
before the current point is “frozen”. That means that its position on the screen will not
change. Namely, if you move the drawing within the screen (PageUp and PageDown
keys), the whole drawing will move up and down except for the frozen area. Repeat
the freezing procedure for the other areas of the profile to create the freezed
segment. The vertical step according to which the profile moves when you press the
PageUp and PageDown keys also depends on the current magnification, but you can
set it from the Tools menu — General Options command — Profile tab — Minimum
moving step for unfreezed segments field.

The Unfreeze segment command of the Print menu “unfreezes” the (frozen) area

il
where the current profile belongs. You can run this command by clicking the
button or by pressing the Ctr/+U keys; you can also run the Unfreeze All command to
unfreeze the whole profile.

Editing Flags

In the print mode, a flag with the PI data is displayed on every PI. To move a flag you
must first select it. Next, activate it (by left-clicking inside the circle of the selected
flag), move the crosshair to the desired flag position and click again the left mouse
button. If you don’t want a particular flag to be displayed, select it and from the menu
that is displayed if you right-click in the drawing area, run the Hide flag command. If
you want to view again the particular flag, select the respective tangent curve PI and
from the menu that is displayed if you right-click on the screen, run the Show flag
command. To delete all flags, go to the Print menu, open the Flags secondary menu
and run the Delete All command. To restore the deleted flags, run the Reset all
command from the same menu.

If you have moved a flag, you can align it, in order for the flag to get the same
chainage as the tangent curve PI. To do this, select the flag and run the Align by Ch.
command from the menu that is displayed if you click the right mouse button. You can
do the same for all stations by running the Align all by Ch. command. If you want,
apart from the horizontal alignment, to bring all flags to the elevation of the selected
one, from the same menu run the Align all by Ch., H command; if you wish to align all
flags so that their distance from the PI is the same as the one of the selected flag,
from the same menu run the Align all by Ch., Dx command.

Preview and Print

By running the Print profile command of the Print menu, you can preview and print the
profile.

Anadelta Software



Profile 243

To print from the Print profile window, where you can preview a page to be printed,
click the last button with the printer icon. In the Print dialogue box, make the desired
settings. Click the OK button to start printing.
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8.16 Export to DXF File

From the Profile workspace you can export four types of DXF files. These files contain
the Profile (with or without the Superelevation Diagram) or the separate
Superelevation Diagram or one of the Surface Diagrams or the Bruckner Diagram.

How to export data to a ASCII file

1. From the File menu and the Export to DXF submenu, select Profile or Superelevation
diagram or Bruckner diagram or Surface diagram.

2.Enter the name of the file in the dialogue box of the File Name field.

3.In the File Type field, select the type of the file according to the desired version, 14
or 2000.

4.1In all cases, click Save to finish the creation of the file.

To set the form of the elements and how they will be displayed, as well as which
elements will be exported to your file and to which layer, go to the Print menu and
open the dialogue box of the Profile Print Preferences command, in the case of the
Profile, or the Superelevation Diagram Print Preferences command in the case of the
Superelevation Diagram.

For this action, it is best to preview first the whole drawing or part of it. Before
exporting the file, you must have also set the proper drawing scales by which the data
font size will be determined. Throughout the program, the sizes of the data (names,
terrain point elevations, PI hames, station names and any other text) are given in cm.
In a DXF file this size is translated into “universal” m. The conversion takes place by
using the drawing scale.
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8.17 Export to ASCII File

To export a curve or a tangent curve or any other element to an ASCII file, go to the
File menu and from the Export to ASCII submenu run the Terrain profile or Tangent
curve or Bruckner diagram command. The Save as dialogue box will appear on the
screen. In this box you must specify the path and the name of the file that will be
created. When you have finished, click OK to create the file. To export Drawing
elements, Line types and Hatches, follow the instructions for the respective
commands of the Horizontal Alignment.
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8.18 Printing the Superelevation Diagram

You have the option to print the superelevation diagram separately. Its form is
determined according to the selections you have made in the dialogue box of the
Superelevation diagram print preferences. To print the diagram, run the Print
superelevation diagram command of the Print menu.
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8.19 Bruckner Diagram

When you go to the Bruckner mode, the Bruckner diagram is displayed in the drawing
area. The Bruckner toolbar is also activated at the left of the screen. The elements of
the diagram derive from the quantities that were calculated during the cross section
calculation in the Profile workspace. If the cross sections change, when you enter the
Bruckner mode, the program will show you the relevant confirmation message for
updating the diagram. If you wish to update the Bruckner diagram at any other time,

click the ILI button on the Bruckner toolbar.

At crossings with other roads, it is possible to have local increase of cuttings or
fillings. In this case, the line of the cubes is vertical. To insert a crossing you must be
in the Bruckner mode.

How to insert a crossing in the Bruckner diagram

1. Click the \i button on the Bruckner toolbar. A white vertical line appears in the

drawing area and moves according to the mouse movement, snapping the chainages

of the diagram cross sections.

. Left-click to select the chainage where you will insert the crossing.

.Select the side to which the crossing will be moved, by left-clicking a point on the

left or on the right of the line. Depending on where the pointer is located, a white

arrow appears on top of the line, showing you which part will be moved.

4. When you move the mouse pointer, the selected part of the diagram also moves.
Move the diagram to the desired position and left-click to finish the procedure.

W N

You can cancel the insertion procedure at any time by pressing the Esc button.

How to insert a haul line into the Bruckner diagram

fal
1. Click the \1 button on the Bruckner toolbar. A blue horizontal line appears in the
drawing area and moves vertically, following the mouse movement. The length of
the line changes according to the vertical position of the line, so that the line
always starts and ends on the line of the cubes.
.Left-click to select the vertical position where you will insert the line.
.Select the first point of the line and then the second point by clicking the left
mouse button. The points where the line can stop, are points where the line
intersects the diagram. When you approach a point, its color changes from white to
blue. The haul line will be drawn between the two selected points.

WN

The insertion of the haul line into the drawing area indicates the way in which the
cuttings will be hauled and moved towards the fillings. Note that you can specify the
critical distances of the diagram in the Bruckner tab of the dialogue box of the Road
properties command.
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x
Free haul distance L [m]: I'I 00.000
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k. Cancel |

You can also specify what the overhauls will be and where they will be hauled, or what
the borrows will be and where they will be transferred from. Also, the transfer line is
drawn on every concavity, so as to trim the edges of the convexes or concaves. The
relevant areas in m3 and the start and end chainages of every section are also shown.
You can insert more than one haul line, as long as they do not overlap horizontally.

If desired, you can change the number of concavities that a haul line crosses. Select
the haul line and from the menu that is displayed when you right-click in the drawing
area, run the Line section points command. The line will be displayed again with the
maximum length it can get, and you must specify the new section points as previously.

If you are not satisfied with the position of a haul line, you can shift it vertically. Left-
click on the line to select it, so that its color changes from yellow to blue, and then
activate it by left-clicking it again. Next, transfer the line by moving the mouse pointer
to the desired position and left-click to finalize the line position. Next, the program will
prompt you to specify the start and end points of the haul line, as you did for the
insertion of the line.

If you wish the program to move the selected haul line to the appropriate position in
order to minimize thefilling transfers, run the Optimize haul line command. To do this,

click the @I button on the Bruckner toolbar.
You can delete a haul line very easily.
How to delete a haul line

1. Select the haul line you wish to delete.

2.From the Edit menu, run the Delete command, or, from the menu that is displayed if
you right-click on the screen, run the Delete Objects command, or press the Del
key.

After the insertion and optimization of the haul lines, the program calculates
automatically all mass hauls that are required for the construction of a road. These
actions are reflected on the Mass haul diagram (Bruckner) and the calculations are
summarized in the Mass haul table. To print this Table from the Bruckner mode, run
the Print mass haul diagram command from the Print menu. The Print preview window
will open as shown in the figure.
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To view the first page, click the |g| button. To view the previous, the next or the last
page, click the Q Igl m buttons respectively. Click the @ button to zoom in on
the displayed page or click the . button to zoom out. This feature does not affect
the print size. Click the j button to set the print options. Click the EI button to

print the table. Click the button to open Microsoft Excel and to transfer the table’s
data into this program.
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9
9.1

Cross Sections
Introduction

The cross sections of a road are created and edited in a workspace other than the
Horizontal Alignment and Profile that we have described in previous chapters. The
Cross Sections workspace offers special functions that can cover the needs of the
mostdemanding users. Before starting the detailed presentation of every function, and
for the better understanding of how this workspace works, we shall describe briefly
the structure and philosophy of the Cross Sections workspace.

The tab of the Cross Sections workspace contains the cross sections of a road. Every
cross section of the road is identified by a chainage and a name. The chainages and
names of the cross sections can derive either automatically, if thisinformation already
exists either in the Horizontal Alignment or in the Profile workspaces of the specific
road, or they can be imported from a serial text file, or, the user can enter them one
by one.

A Cross Sections project is comprised of one or more cross sections.

Every cross section is identified by its chainage, which is the main value used for
arranging the cross sections in their workspace. You can view and edit one by one the
cross sections of a project on the screen. The program also offers special operations
for batch editing.

Any intervention on the natural relief of the ground until the road acquires its final
form is represented in a cross section by using the appropriate lines. When a road’s
cross section is in the initial stage, namely before you start configuring it, it usually
contains only one line, the "Natural ground” line. The Natural ground line depicts the
ground surface before any intervention. In most cases, at least one more line is
added, the "“Artificial ground” line, during the final stage of the cross section
processing. The Artificial ground line depicts the final surface of the ground, as this will
derive after the execution of tasks, either in the case of a cutting or a filling.
Regarding the cross sections, you must use further lines to fully describe the geometry
of the street. For this reason, the program offers a variety of lines that the user can
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select and use according to the project’s needs and characteristics (e.g. benches,
unsuitables, paving layers, etc.).

The simplest form for processing a cross section is to design every line by defining
each point individually, as you would do if you were to design the cross sections
manually. In this case, the program must calculate the areas that are formed between
the lines, in order to draw up the mass table. For this reason, the lines are grouped in
main categories - families, depending on their functional role. For example, in the
aforementioned cross section, the program will automatically calculate separately the
two areas that are formed between the natural ground and the artificial ground, in
order for you to know the surface of the cutting and filling.

In a more advanced processing stage, the user may insert, e.g. the Artificial ground,
without having defined accurately the starting and end points. The program will define
these points during the calculation. The program will automatically extend or cut-off
the edges of the Artificial ground, so that the latter “wraps” upon the Natural Ground.

The use of special lines for every task enables the program to automatically calculate
the sections of the lines, as well as the produced (lengths-areas), in order to draw up
quickly and easily the tables of quantities. The arrangement and standardisation of the
lines, as well as the cross reference of the relevant calculated quantities to the mass
table columns are referred to shortly in the program as "Typical Tasks”. Of course, the
user is free to parameterize the lines - members of the aforementioned families and to
create new ones, according to the specificrequirements of every project.

The typical cross sections are a parametric way to describe the lines that comprise a
cross section. Just like cross sections, they are also comprised of four main parts, the
branches, the topsoil, the sideslopes and the pavings.

The typical cross sections, which constitute the most automated stage in the cross
section processing, are also based on the typical tasks. By using a typical cross
section, the user does not create one by one the lines of every cross section, but he
defines the form of the cross section qualitatively and geometrically, both in the
cutting and filling. In practice, this means the creation of a cross section like the one
shown in the figure:
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The user must have defined, always in the typical cross section, the characteristics of
the cross section, such as the number of branches, the way that the road profile
elevation will be applied, the number of paving layers, the thickness and the geometry
(widths, superelevations, sideslope layers’ slopes) of the layers, the sequence of the
sideslopes’ slopes, as well as the extent of the topsoil. A typical cross section can be
defined in an absolute or in a dynamic way. When using the absolute definition, the
main sizes that characterize a typical cross section, e.g. road profile elevation,
pavement width, roadway width, superelevations, have fixed values and they do not
depend on the chainage where the typical cross section will be applied. When using
the dynamic definition, the values of the main sizes of the typical cross section are
not fixed, but they change based either on the chainage or on the relevant diagrams
(profile, superelevation, width, etc.), or by special functions (as in the case, e.g. of
the shoulder superelevations calculation).

Having all the aforementioned data when calculating automatically the cross section,
the program will determine the form of the cross section (cutting, filling or composite
cross section), create automatically the required lines, place them by elevation and by
horizontal alignment, set their points based on the geometrical characteristics that
you have defined, and finally it will calculate the areas or the lengths of the lines.

The typical cross sections, as well as the typical tasks, can also be found in separate
files of an external library (directory ...\Anadelta\Tessera\Csec) and you can import
them at will, into every cross section project - file, thus creating an internal library of
Typ. Cross Sections and Tasks, especially set up for the particular project. The user is
also enabled to export to the external library both the set of the typical tasks that he
has created for a project as well as the typical cross sections that have been created
by the user or have derived from modifications in existing cross sections.

You can also create, edit, import and export various diagrams to/from serial text files
(ASCII). The diagrams in the cross sections workspace are used for stating a change
in a value, e.g. superelevation, width, elevation, etc. with respect to the chainage.
The user is also enabled to import and export several other data of his choice. For
example, you can easily import or export the points of a line, e.g. the Artificial ground
line or the Natural ground line from/to a serial text file (ASCII), or to import — export
certain drawings to/from external library files, or to proceed to the batch assignment
of the excavation percentages of every cross section (soil, rock, etc.) based on an
external file.
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Finally, some of the program's special functions enable you to import, copy, cut,
paste, delete, and edit multiple lines for a group of selected cross sections.

This chapter describes the operations that you can carry out in the Cross Sections
workspace. These operations are classified into the following categories:

File operations: Select files for editing, import data from files, export data to files,
view ASCII files for reading, delete files.

Cross section operations: Add and delete a cross section, change the chainage.
Calculation operations: Calculation of cross sections, assignment of drawings,
creation of lines, copy, deletion and move of lines. The operations of this category
can be carried out in two easy ways, either for multiple cross sections at the same
time or separately for every cross section.

Printing operations: Setting of printing and printer parameters, cross sections
printing, mass tables printing.

Operations for files with multiple roads (Professional version): Join cross sections of
various roads into a composite cross section, change the current road, add a new
road, delete an existing road.

The stages that are usually followed during the design of a road’s cross sections are:

OCoONOOTUTP, WNRE

.Creation of workspace and cross sections.

.Cross section management.

.Set up of typical tasks.

.Creation and editing of lines.

.Update of cross sections with the profile, width and superelevation diagrams.
.Cross section calculation — application of typical cross section.

. Addition of special lines to the cross sections.

.Operations of batch cross section management.

.Operations of batch line management.

10.Calculation of a road’s areas.
11.Mass table drawing-up — calculation of volumes.
12.Printing of cross sections, export to files.
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9.2

Creating a Project

With Anadelta Tessera you can start creating a new Cross Section project in two
ways:

1.You can request the automatic creation of the cross sections based on the
elements that you have inserted in the Horizontal Alignment or in the Profile
workspaces.

2.You can create a new file that will contain only the Cross Sections workspace. The
file that you are creating is empty, namely it doesn’t contain any cross sections,
and you must create them manually. This procedure is useful in case you wish to
use the program only for carrying out measurements on a project.

Creating a New Cross Section Project

This procedure is useful in case that the road project has been designed and you wish
to use the program only for measuring the project’s cross sections.

How to create a new Cross Sections file

From the File menu, select the New Project... submenu and run the Cross Sections
command.

The file that you are creating is empty, namely it doesn’t contain any cross sections
or lines. All elements, such as cross sections, lines, etc., must be either created by
the user or imported from a text file (ASCII).

A Cross Sections project is comprised of one or more cross sections. In order for the
program to calculate an area, every cross section must have at least two lines the
one of which being the Natural Ground (e.g. Natural Ground and Artificial ground). All
points of a line comprised in a cross section, have a set of coordinates (x, h), that
corresponds to the distance of the point from the road axis (distance from axis) and to
the absolute elevation of the terrain at the point.

Creating or Editing Cross Sections from the Horizontal Alignment

This procedure is performed after you have completed the horizontal design of the
road in the Horizontal Alignment workspace and you wish to create and edit the road’s
Cross sections.

This action enables the program to create the cross sections and the Natural Ground
line for every cross section in the Cross Sections workspace. If your project does not
have a terrain model or points, the cross sections will be created anyway, but they
will not have the Natural Ground line.

How to create the Cross Sections from the Horizontal Alignment

1. From the Horizontal Alignment workspace, select the road whose Cross Sections you
wish to create or update.

2.From the File menu, run the Update cross sections command. The following
confirmation message will appear on the screen:
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waning =

Do o wank ko update Cross Section kerrain and diagrams From road "Road 37
Warning: Existing cross sections will be deleted.

Click Yes to continue. The program will create the cross sections.
To run the command, you must have performed stationing on the selected road.

You can also create the Cross Sections from the Horizontal Alignment in the dialogue
box of the Manage command of the Project menu. Select the road from the relevant
list at the top of the dialogue box and then click the From Horizontal Alignment to
Cross Sections button in the Quick Update group. The procedure is the same as the
one described above. A message appears at the end of the procedure, informing you
that the procedure has been completed.

When this type of update takes place, the program creates the road’s cross sections,
together with the main terrain line and its points for every cross section. Also, the
pavement width diagram, the roadway width diagram, the left and right superelevation
diagrams, the left and right semiaxis diagrams, as well as the diagrams that the user
has created from a drawing line (diagrams of the existing road and other diagrams) are
also transferred. Note that through this type of update the cross sections are created
again from the beginning and any data that existed in the Cross Sections workspace
before the update will be deleted.

Alternatively, you can fully define which elements of the Cross Sections will be
updated. To do this, use again the Manage command. From the Update group of the
Updates tab in the command’s dialogue box, select From Horizontal Alignment in the
first drop-down list and To Cross Sections in the second drop-down list. Next, select
which updates will take place by ticking or unticking the relevant check boxes and
then click the Update button.

The program will create the Cross Sections workspace, if there is no such workspace
for the selected road; next, in the Cross Sections workspace, the program will insert
the cross sections with the Natural Ground line if you have requested so, or by default
if this is the first time this workplace is being created.

You can use the aforementioned commands to update the Cross Sections, in case you
have modified the road design in the Horizontal Alignment workspace.

Creating a Cross Section Project from a Profile Project

The elements that the Profile supplies to the Cross Sections workspace are the station
names with the respective chainages, an indicative Natural Ground with two points,
and the road profile diagram.

The first point of the natural ground is on the cross section axis and at the elevation
defined by the Profile, while the second point is a little further to the right, at the
same elevation.

How to create the Cross Sections from the Profile

1.Go to the Profile workspace that corresponds to the road whose Cross Sections you
wish to create or update.

2.From the Project menu, run the Manage command.

3.In the Update group of the Updates tab, select From Profile in the first drop-down
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list and To Cross Sections in the second drop-down list and then tick the Create
Cross Sections check box. Click the Update button to create the cross sections. If
you wish to also update the Cross Sections with the road profile diagram, tick the
Update road profile check box. To update the other diagrams, tick the relevant
check box.

—Update

From Prafile To Crozs Sections j

lUpdate road profile
[] Update diagram=
[] Create Cross Sectionz
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9.3 The Workspace

This paragraph describes the Cross Sections workspace. The particular workspace has
many differences compared to the other two workspaces that have been described so
far. To go to the Cross Sections workspace, click the Cross Sections tab at the
bottom of the screen, over the status bar, or run the Cross Section command from the
View menu. The tab is displayed only if you have carried out the cross section
creation procedure.
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Similarly to the Horizontal Alignment and Profile workspaces, at the top of the screen,
you will find the familiar menu bar, with the File, Edit, View, Project, Tools and Help
menus. There are also four new menus: Actions, Batch Actions, Parameters and Print.
Below the menu bar, you will find the main toolbar and below the latter, you will find
the View toolbar, which contains buttons that carry out operations relevant to the
elements that are displayed on the screen, especially in the drawing area.

==

At the left of the program’s window you will find the Lines toolbar, whose functions
refer to the creation and editing of the cross sections lines.
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— There are also the scroll bars, while in the middle of the cross section (at the
~ | point where the x abscissa equals to zero), you can see the road axis, which is
P displayed as a red axial line. If you do not wish to view the axis line, click the
# £
5 it button on the View toolbar. If you wish to view the axis line, click again
the same button. If you wish to view a grid in the drawing area, click the
b | second button on the View toolbar.
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To select a line on the screen, place the crosshair over the line and click the left
mouse button. A selected line is highlighted (it changes color) and a small blue box
appears on every point of the selected line. The active point of the line is displayed
with a pink box. If you have selected the fifth, sixth, seventh or eighth button of the
View toolbar or any combination of them, then the slopes, the horizontal distances,
the vertical distances and the coordinates of the points are displayed over the
straight parts or the points of the selected line.

After the calculation of the cross section, you can choose to also view the calculated
areas on the screen. Simply left-click on the region whose area you wish to view. The
area is activatedimmediately and the region is filled with color, so that its boundaries
can be viewed clearly.
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In the drawing area you can see all lines that comprise a cross section, and you can
select and edit those lines. In the Cross Sections workspace, you can view and edit
only the selected cross section.

The Cross Section data management window is displayed at the left of the main
screen window. The management window is primary, since here you can execute most
of the operations referring to a cross section, while you can also view all parameters
of the cross section calculation, as well as the calculated quantities/areas. The name
and the chainage of the current cross section (the one you see on your screen) in the
file, are displayed in the Cross Section selection drop-down list of the window. You
may choose not to display the management window. Simply click the first button from

the left of the View toolbar . If you wish to display again the window, click again
the same button. If the management window is closed, the name and the chainage of
the cross section appear in green letters at the top left of the drawing area.

The status bar is displayed at the bottom of the screen and exactly below you can
see the message window.

The status bar is comprised of four sections. The first section shows the coordinates
of the current position of the crosshair (distance from axis and absolute elevation).
The second section enables you to display the Input Form, if available. Next to the
input form, in the third section, you can see the type of the line (e.g. Natural Ground)
where the crosshair is located, or read various messages - instructions that the
program shows to guide you during the execution of the various commands. The fourth
and last sections display information on the selected line (total line points, serial
number of the selected point and coordinates of the selected point).

The message window is the space where the program displays various messages about
the problems that are detected during the calculation of a cross section. The
messages are divided in three categories: information, warning and error.

#|| The snap can be setfrom the dialogue box shown in
7 Snap the figure. This box appears by running the Options
¥ on point command of the View menu or by clicking the
button on the View toolbar or by pressing the F2

v online

key. If you select the Show line points check box,
™ on sections the points of all lines that are included in the cross
section are displayed. If you select the Batch area
selection check box, you can select all areas that
are created after the cross section calculation by
[~ Show line points pressing and holding the Ctr/ key.

[~ Hide all except Matural Ground

[~ Batch area selection
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9.4 Road Properties

If you run the Road preferences command from the Parameters menu, the following
dialogue box will appear on the screen:

x|
Gereral |Fen:ertage-s | Benches |
Diescripbon
Starting Chainage 0.000 i
Left FRight
Pavemnent tangent I_ r
supereleyation 5 = e
Sheoulder kangert I— lq—
superebavation AL A L
Shaulders
{+ Edge superelevstion difference l-‘;.'? Ya
™ Superelavation on curve extarmal I !
Mazdmum superedavation fior besms: Ill:I.l:I %o
Max paving layers’ ledge superekvation Ill:I.I:I o,
{For lergth calculation)
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The box has three tabs, where you can
make various settings for the road, the
benches and the excavation percentages
of the cross sections.

In the General tab, you can enter the
description of the road in the Description
text field and, if you wish to change the
starting chainage of the road, enter the
value in the Starting Chainage text field. In
the shoulders group you can specify the
shoulder calculation way and the values of
the left and right elevation of the
shoulders, as described in the next
chapter. The Benches tab contains all the

necessary settings for the automatic
creation of benches, while in the
Percentages tab you can specify the

percentages of every soil category and the
bulking factors for every category. When
you have finished, click the OK button to
save your changes and return to the Cross
Sections workspace.
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9.5 Cross Sections Management

Moving Between Cross Sections

For moving between cross sections, the Cross Section data window features two
buttons, one drop-down list and a scroll bar, but you can also use the dialogue box of
the View toolbar.

If you click the ¢ button of the Cross Section data window, the program transfers

you to the previous cross section (based on the chainage) while the L g button
transfers you to the next cross section. You can do the same by pressing the Page Up
or Page Down keys respectively. The cross sections are sorted out in ascending order
according to their chainage.

There are also two extra functions, enabling you to go to any of the project’'s cross
sections. The first function is executed from the Cross Section selection drop-down
list in the Cross Section data window. In this list, you can see the name and the
chainage of the current cross section. If you left-click on the list, a menu appears
where all the cross sections of the current project are sorted out by chainage, and
you can choose the cross section where you wish to go.
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The second function that you may use to find a cross section, is executed with the
assistance of the scroll bar, which is located at the top of the Cross Section data
window.

i

Here, you can select the cross section that will appear on the screen as follows: Left-
click on the rectangular box on the scroll bar. The name and the chainage of the
current cross section in the file are displayed in the Cross Section selection drop-down
list. Hold the left mouse button down and scroll until you see the name of the desired
cross section; then release the mouse button.

Chainage

The last search function can be executed with the Cross

[E

Section data window open or closed. Click the ﬂl button
on the View toolbar to open the dialogue box. The box has
two text fields and a button. If you wish to go to a cross
section whose chainage is known, type the chainage in the
Locate Chainage field and then click the Locate button. If there
isn't any cross section at the specified chainage, the
program will transfer you to the immediate next cross
section. If you wish to go to a cross section whose name is
known, type the name in the Cross section field and then
click the Locate button.

Crogzs sechan

il

Cross Section Insertion
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In the Cross Sections workspace, the user can add the desired cross sections to a
road.

How to insert a new cross section

x| 1.From the Cross Section data window, click the
Crogs section name IE J button.

2.The dialogue box appears on the screen, where

Chainage [m] - |1??_395 you must enter the data of the new cross

section (name and chainage). The program fills

ok Cancel | automatically these fields (namely, it gives the

name of the current cross section with an

accent and selects a chainage with respect to
the next cross section), but you can still enter
the values you desire.

3.When you have finished, click the OK button to
create the new cross section, which will be
displayed in the drawing area. This cross section
will be empty, namely it will not have any lines.

You can also add a cross section when importing lines from ASCII text files. Another
feature is the batch import of cross sections from another project.

Changing the Cross Section Chainage and Name

This paragraph describes the way in which the name and the chainage of a cross

section are specified. This can be done by clicking the ﬂ button. A dialogue box
appears on the screen. In the Name field, type the new name (code) of the cross
section by using any combination of capital letters and humbers.

In the Chainage field, type the chainage (in meters) of the cross section in the
project. This data will appear in the section that shows information on the current
cross section. Although the same file may contain two cross sections with the same
name, it is not possible to have two cross sections with the same chainage.
Therefore, if you accidentally type a chainage that has already been assigned to
another cross section, the program will show you the following error message,

eror x|

@ This chainage is used by another cross section

informing you that the cross section cannot be transferred.

Deleting Cross Sections
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ilTo delete a cross section, click the E button. In the

_ resulting window, click Yes to confirm that you wish to
9 Delete cross section POE? . . .
s delete the cross section, otherwise click No. You can
also delete multiple cross sections at once.
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9.6
9.6.1

Typical Tasks
Creation - Management of Typical Tasks

The linescomprising each one of the program’s cross sections are grouped in families.
This sorting out of the lines has a qualitative meaning. It allows every line, depending
on its family, to locate cross-sections and to calculate areas, by using the appropriate
lines. It also serves to determine how the lines will appear both on the screen and on
the printouts, as well as to the absolute parametric drawing-up of the mass and
paving tables.

This standardisation of the lines (tasks) and the linkage of the calculated quantities to
the mass table columns are referred to shortly as Typical Tasks. The determination of
the typical tasks is one of the main operations of the program and must be done
before starting to draw the cross-station.

From the Parameters menu, run the Typical Tasks command to open the window in
which you will specify the typical tasks.
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Import of Typical Tasks from a File

To import typical tasks from an external file into the current project, go to the File
menu, open the Insert submenu and run the Typ. Tasks command. Before running this
command, however, you must be certain that you do not need the current typical
tasks that you are using for your project. It is advisable to export them first into a file
and then to replace them, because the import of a typical tasks file deletes the
current typical tasks and replaces them with the ones contained in the file.

You canimport the typical tasks either from a typical tasks file (*.ATE) or you can use
the typical tasks of another Tessera file (*.ADF).
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How to import typical tasks from another file

1. From the File menu, select the Importsubmenu and run the Typ. Tasks command.
2.The Open dialogue box appears on the screen. From the File Type field, select the
type of file (*.ATE or *.ADF), then select the desired file and click Open.

Creation of Typical Tasks Files (*.ATE)

The typical tasks can be saved in the external library (directory
\ANADELTA\TESSERA\CSEC). The default extension of these files is ATE.

How to export typical tasks to a text file

1. From the File menu, select the Export submenu and run the Typ. Tasks command.
2.The Export Typ. Tasks dialogue box appears on the screen. Enter the file name and
click the Save button.

Typical Tasks of aNew File

The typical tasks of a new project are also imported automatically from a typical tasks
file (*.ATE). This file is selected from the General Options dialogue box of the Tools
menu. More specifically, the full name and the path of the file are displayed in the New
project's typical cross sections field of the Cross Sections tab. If you wish to select a

new file, click the J button. Select the desired typical tasks file from the dialogue box
that will appear on the screen. Once you've made your selection, click the Open
button to return to the General Options dialogue box, and then click the OK button to
close the dialogue box and return to the main screen.

9.6.2 Families

The typical tasks are comprised of families. The main available task families are those
listed below, together with a description of the behavior of every family’s lines during
the calculation and the area measurement of the cross sections.

NGD (NATURAL GROUND): This family — task represents the natural ground level before
any intervention into the cross section. The Natural Ground line of every cross section
does not extend nor is it cut-off automatically. It always remains unchanged during
the calculation of cross sections and contributes to the formation of the Natural
ground envelope. It cannot be used in the typical cross section.

TSL (TOPSOIL): This family — task represents the excavation line for the removal of
the Topsoil. 1t is always below the natural ground, usually parallel to it, at a depth of
0.2 - 0.3 m, without this being mandatory. After the calculation of a cross section,
this task contributes to the formation of the Natural ground envelope. The tasks
belonging to this family cannot be used in the typical cross section.

SIMP (IMPROVEMENT, FOUNDATION): The tasks of this family usually represent
improvements that are being made always under the natural ground and sometimes
under the road (in the case of a cutting) for the improvement of the ground, or
excavations for the foundation of walls. These tasks require a section with the current
natural ground envelope. After being calculated, they contribute to the formation of
the Natural ground envelope. The tasks belonging to this family cannot be used in the
typical cross section.

FDL (FOUNDATION LAYER): The tasks of this family usually represent lines over the
natural ground envelope, after the natural ground has been formed by the Topsoil and
the Improvements - Foundations. These are layers of materials for the foundation of
walls, or layers of materials before the filling. After being calculated, they contribute
to the formation of the Natural ground envelope. They cannot be used in the typical
cross section.
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NGD.ENV. (NATURAL GROUND ENVELOPE): This is the bottom envelope that derives
from the natural ground and the topsoil. If there are also tasks of the SIMP and FDL
types, these also form the natural ground envelope according to the order they are
inserted. The natural ground envelope is a fictitious line and does not correspond to a
task, but it is used as a boundary for the creation of the Artificial ground line. It is
comprised of the lower elevation points of the lines belonging to the NGD, TSL, SIMP
families and of the upper elevation points of the lines belonging to the FDL family.

AGD (ARTIFICIAL GROUND): This task represents the final level of the artificial ground
works in a cross section. In order to be calculated, it requires a section with the final
natural ground envelope. Its top part where the paving and the encasing solids will be
laid is the Ledge. The lateral oblique parts are the sideslopes. After being calculated, it
shapes the artificial ground envelope. The tasks belonging to this family can be used in
the typical cross section.

PVL (PAVING LAYERS): The tasks of this family represent the paving layers, e.g.
Courses (Surfacing, Wearing Course, Binder Course, SubBase Course), mining materials
(Base, SubBase, Drain Layer, Grading Layer), roadway shoulders, special constructions
that are being used mainly for the detachment - endistancement of the encasing solid
from the edge of the course, and generally lines over the artificial ground that
comprise the paving. They require a section with the current artificial ground
envelope, which they also shape after they have been calculated. The tasks belonging
to this family can be used in the typical cross section.

GTT (GUTTER): The tasks of this family represent the encasing solids of the roadway’s
paving materials (kerb channels, gutters, N.Jersey). They are sorted out in the cross
section by branch (left, right) and by side (left, side, centre). They are either
supported on or shape the underlying PVL. They are calculated together with the
corresponding PVL and they require a section with the artificial ground envelope, which
they also shape after they have been calculated. The tasks belonging to this family
can be used in the typical cross section.

SSC (COATING): The tasks of this family usually represent the sideslope coatings with
topsoil in thefillings (parallel to the sideslopes or not) or the construction of retention
zones or rock traps in the cuttings, on the external side of the gutters. They require a
section both with the natural ground envelope and with the current artificial ground
envelope, which they also shape after they have been calculated. The tasks belonging
to this family can be used in the typical cross section.

AGD.ENV. (ARTIFICIAL GROUND ENVELOPE): This is the top envelope that derives from
the tasks of the AGD, PVL, SSC and GTT families. It is a fictitious line and does not
correspond to any task. It assists during the calculation of all tasks above the Artificial
Ground.

EML (EMBANKMENT LAYER): The tasks of this family represent layers that are laid over
the natural ground envelope (e.g. the separation of the filling in various filling
materials). They must be laid by elevation, from the lower to the upper one. They are
laid under the Artificial Ground and they are calculated starting from the lower one.
They require a section both with the Artificial ground and with the current envelope of
the artificial ground’s bottom layer, which they also shape after they have been
calculated. They cannot be used in the typical cross section.

EML.ENV. (EMBANKMENT LAYER ENVELOPE): 1t is the envelope that derives from the
natural ground envelope and the tasks of the EML family, which shape it according to
the order they are applied. The envelope of the artificial ground’s bottom layer is a
fictitious line and does not correspond to any task, but it assists during the calculation
of all tasks under and inside the Artificial ground and over the natural ground envelope.

BNC (BENCH): The tasks of this family usually represent the anchoring benches (tasks
for the stabilization of the fillings) or improvements that do not shape the natural
ground envelope (namely, they do not contribute to the shaping of the Artificial
ground). They require a section with the bench envelope or with the Artificial ground,
depending on which one is the first to meet. After having being calculated, they shape
the bench envelope. They cannot be used in the typical cross section.

BNC.ENV. (BENCH ENVELOPE): 1t is the bottom envelope that derives from the natural
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ground envelope, the artificial ground and the tasks of the BNC family, which shape it
according to the order they are applied. The bench envelope is a fictitious line and
does not correspond to any task, but it assists during the calculation of all works
under the Artificial ground and the natural ground envelope.

UNS (UNSUITABLES): The tasks of this family represent works referring to unsuitables
(e.g. excavation works, whose products cannot be reused for filling). They require a
section with the unsuitables envelope, which they shape after they have been
calculated. They cannot be used in the typical cross section.

UNS.ENV. (UNSUITABLES ENVELOPE): 1t is the bottom envelope that derives from the
natural ground envelope and the tasks of the UNS family, which shape it according to
the order they are applied. The unsuitables envelope is a fictitious line and does not
correspond to any task, but it assists during the calculation of all tasks under the
natural ground envelope.

DRW (DRAWING): The tasks - lines of this family do not affect nor do they contribute
to the calculations of sections, they do not extend and they can be of any shape. The
user can either draw them freely or import them from a drawing library. These tasks
can be used in the typical cross section.

WLL (WALL): The tasks of this family represent the supporting - backing walls that
stabilize the slideslopes of cutting and filling, respectively. These are the first to shape
the artificial ground envelope. If they are active**, then they shape the Artificial
Ground task during the calculation of sections. These tasks cannot be used in the
typical cross section.

ERD (EXISTING ROAD): The tasks of this family usually represent the artificial ground
envelope of an existing road. They are used when making improvements on an existing
road. During the cross section calculation, the lines of the AGD, PVL and GTT tasks are
formed in such a way, so as to coincide with the particular task, at the part where the
ERD line is higher than them, in order to outline the roadway of the existing road. The
tasks if this family cannot be used in the typical cross section.

GRL (GUARDRAIL): This family represents the guardrails with barriers that are inserted
automatically by the program, when applying the typical cross section. They do not
take part in calculations. Their position depends on the elevation of thefilling and they
can be used in the typical cross section.

LGD (LONGITUDINAL DRAIN): The tasks of this family usually represent the
configuration that takes place for the placement of longitudinal drains under the
artificial ground envelope. They require a section with the artificial ground envelope
and they can be used in the typical cross section.

* Additional parameters (branch, road side, bearing line etc.) for tasks of the PVL, GTT
and WLL types that are inserted outside the typical cross section can be specified
from the Properties dialogue box.

**Active are the walls whose value in the Shapes Artificial Ground field is Yes.

9.6.3 Families - Tasks

In the left part of the Typical Tasks window there is the Families — Tasks group. The
code of every family is shown in capital letters in the table of the Families — Tasks
group. The family codes have been strictly defined by the program and it is not
possible for the user to change them. When you select a family of lines, you can view
the members of every family that correspond to the various types of afamily’s tasks -
members. Left-click on the + symbol next to each task family or double-click on the
family name, to view the tasks of this family. You can select a task by left-clicking on
it. The tasks are displayed in a tree structure below the code of the family to which
they belong, and they are connected to their family with a line.

Regarding the calculation of the areas, the quantities that result automatically during
the calculation of a cross section refer to the whole task and not to an individual line
that belongs to this type of task. Therefore, you must create as many types of tasks
as the quantities you wish to measure separately. If, for example, you intend to use
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two base layers in a cross section, and you wish the program to calculate the lengths
or the areas separately for each layer, you must define two different types of tasks,
e.g. "Base 1” and “Base 2”. With these two tasks and through the proper linkage of
the quantities, the quantities can be calculated either as two separate final
guantities-columns of the mass table, or both quantities can be seen as a single final
quantity in the same column of the “"Base” mass table. It is also possible to combine
the above two possibilities.

In order to create a new task you can:

1.Add - define the new task in the task group.

2.Create the mass table column where the task will send its quantities, if you wish the
task to be calculated separately.

3. Link the particular task with the desired column of the mass table.

Adding a New Task

You can add to every family as many members - task types as you wish, but you can
delete only the members that you have added. The only exception constitute the
tasks of the Natural ground, Topsoil and Artificial ground, which are unique in their
family.

How to create a new task

1.Run the Typical Tasks command of the Parameters menu and then right-click on the
name of an existing task that belongs to the same family to which the new family
will belong. From the displayed menu, select New Task. Alternatively, right-click on
the family name and select New Task for family...

2.This option opens the dialogue box where you can specify the parameters for the
new task.

rewrask x|

Famnik : FL Selected mass table columns

M ass table column |Duerfide-1

Mame -

Color ; ||:|L|5ht Mageria j
Tpe : | Conbrsos j

0.1 mm j

Thickress - |

DixF Layer : |':ihag|-;tkh

[v Show on screen
¥ Fint line

[~ Fiint legend Dis. - Dis. § |
int legend Dis: - Dig. from axs ITI Cancel

3.In the Name field, type the name of the new task. The color, the line type (full,
axial, dashed, dotted, etc.) and the thickness of the line on the printout are defined
from the relevant drop-down lists. In the Dxf Layer field, type the name of the Layer
to which the line will belong when the drawing is exported to a DXF file. If you do
not wish the line to be displayed on the screen or on the printout, untick the Show
on screen and Print line check boxes respectively. If you wish to print the line
coordinates as a legend below the drawing of every cross section, tick the Print
legend Dis. - Dis from axis check box.

4.To exit the dialogue box, click OK to confirm the changes you have made or click
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9.6.4

Cancel to return to the main screen.

You can link the quantities from the right part of the box in the Selected mass table
columns group, or in the Mass Table Columns group.

The default parameter values are the corresponding values of the existing task that
you clicked before, in case you have selected a task.

Setting the Task Properties

To set the properties of a task, select the desired task, click the right mouse button,
and from the displayed menu run the Task properties command. Then proceed as
described above for the new tasks.

Deleting Tasks

To delete a task, select the task, click the right mouse button, and from the displayed
menu run the Delete task command.

Linking a Task with Columns

The calculated quantities of a task are linked with the relevant columns of the Mass
Table by assigning a task quantity to a column, from the following dialogue box:

rewrask x|

Famnik : FL Selected mass table columns

M ass table column |Duerfide-1

Mame -

Color ; ||:|L|5ht Mageria j
Tpe : | Conbrsos j

0.1 mm j

Thickress - |

DixF Layer : |':ihag|-;tkh

[v Show on screen
¥ Fint line

[~ Fiint legend Dis. - Dis. § |
int legend Dis: - Dig. from axs ITI Cancel

Here you can define to which columns of the mass table the selected task will
contribute; these columns will be displayed in the table of the Selected mass table
columns group. To add a new column, right-click on the table and from the displayed
menu, open the Add column submenu and then select a column. This menu contains all
columns of the Mass Table Columns group. In the Coefficient column of the table, type
the coefficient in the row where the column name appears. To remove a column,
select the desired column, click the right mouse button and from the displayed menu
run the Remove mass table column command.

Mass Table Columns

At the right part of the Typical Tasks window there is the Mass Table Columns group.
This group corresponds to the columns of the mass — paving table. The user is free to
create and delete final quantities at will. Every task of the Families — Tasks group can
be linked to as many Mass Table Columns as you wish. This enables you to further
group certain quantities and to view them all in one column of the mass table. This
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linkage is specified by the user, who can also add/remove a whole quantity or a
percentage of a quantity to/from a mass table column. Below each column you can
view which tasks have been assigned to that particular column.

Adding a New Mass Table Column

To create a new mass table column, run the Typical Tasks command of the
Parameters menu, right-click on an existing column, and from the displayed menu, run
the New mass table column command. This option opens the dialogue box where you
can specify the parameters for the new column. The values in the fields of this
dialogue box are the same as the ones in the existing column that you had selected
before running this second command.

x
M ame:
[Filings_1 5 |
—hazz Table —Ouantities legend—
Firzt Line:
I irzt Line [ Display
Second Line: I.-“-‘-.rea j
k. | Cancel

In the Name field, type the column - quantity name, which will appear both in the
dialogue box of the typical tasks and in the cross section legend on the printout. Apart
from the name, there are also two groups, one for the way in which the quantity will
be displayed in the mass table and one for the way in which the quantity will be
displayed in the cross section drawing legend (quantities legend).

In the Quantities Legend group, tick or untick the Display check box, depending on
whether you wish or not to view the particular quantity in the cross section drawing
legend (quantities legend). From the Quantity type drop-down list, select the type of
the quantity that the program will calculate. Namely, select the area or the length.

Regarding how the quantity will be displayed in the mass table, there are two lines in
which you can describe the particular quantity. If you wish, you can copy in the First

Line field the name that you specified in the Name field, by clicking the _>| button.

Setting the Parameters for a Mass Table Column

To set the parameters for a mass table column, select the desired column and from
the displayed menu, run the Mass table column properties command. Then proceed as
described above for the new columns.

Deleting a Column

To delete a Mass Table column, select the column, click the right mouse button, and
from the displayed menu, run the Delete mass table column command.

Linking a Column with Tasks
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9.6.5

A Mass Table column can be linked with the appropriate quantities of calculated tasks.
To do this, right-click on a column and from the displayed menu open the Add new
task submenu and select the task you wish to assign to the selected column. This
submenu contains all tasks of the Family — Tasks group. A quantity is transferred to a
column by means of a coefficient, which, when multiplied by the quantity, gives the
value that will be added numerically to the selected final quantity. Initially, this
coefficient equals to one. To change the coefficient of a task, select the task that
has been added below the column, click the right mouse button and from the displayed
menu run the Coefficient Change...command. The following dialogue box appears on
the screen,

Coefficient change |

Mass kable column : "Filings"

1.000

Ik Cancel

and you can type the new coefficient. If you wish to delete a task from a column,
select the desired task, click the right mouse button and from the displayed menu run
the Remove task command. The program will prompt you to confirm the deletion by
showing you the relevant confirmation message. Click Yes to delete the task and
complete the procedure.

Order of Columns and Tasks

At the top of the initial dialogue box of the Typical Tasks, there are two buttons. By
clicking the Select/Order Tasks button, the following dialogue box appears:

-lnix]

Appearance order in Dy - H legend

Available tacks | -
[ Roadway

0 Disine Layer

O wearing Cours=

O Surfacing

O eedding Layer

O Tupical Slopes

O Guidebne

O Fr=coating i
[ Binder Course

O Bas= Courze

[ SubBase Course

O Shoulder

O Gutter

[ Outes 'Wall Filing

O sideslope Coating

[ Outes Guitter Filing ;l

while by clicking the Select/Order Mass Table Columns button, the following dialogue
box appears:
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aloix

Appearance oder in guantity legend
Avvalable mass table cobamng =
O weamna Courze
O Swfacing
O Binder Couize
O Piecosting
Foundabon Excavation
Baze Cowse
Tanszail
[¥] Sub-Bas= Courze =
O Guste:
O M.Jerzew
Shouldes
[ Owter Gutter Filing
Sidelope Coating
wialls
g Fii irwl abarws | i s ll

In the first field of the Appearance order in Dx-H legend group, you can select the
lines whose coordinates will be printed on a legend at the bottom of the cross section.
In the second field of the Appearance order in quantity group, you can select the
areas or lengths that will be printed below the name and chainage of the cross
section. If you want to view a quantity or a task, tick the check box next to its name.
If you wish to change the order of appearance, then use the mouse to select the
desired quantity or task and then drag-and-drop it to the desired position.
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9.7

Creation - Automatic Insertion of Lines

The existence of natural ground is a necessary prerequisite for the calculation of a
cross section. As a general rule for the lines that comprise the cross sections, if you
haven’t requested their automatic creation by the program, you must insert them
yourself. The user can insert lines in two ways:

1.By creating aline within the Anadelta Tessera environment.
2.By proceeding to the batch import of lines from ACS text files.

Creating Lines

You can insert individual lines to a cross section by specifying each line’s points. To
insert a line, you must first go to the cross section to which you wish to add the line.

How to create a line with the mouse

1. From the Actions menu, run the Insert Line command, or click the ﬂ button on the
Lines toolbar.
2.The following dialogue box appears on the screen:

x

Drefine
|7ﬁ' with paints £ from libram

k. Cancel

3.From the Task drop-down list, select the typical task to which the line will belong
(e.g. [NGD] Natural Ground for the natural ground), and in the Define group tick the
with points check box and then click OK. The with points option means that the line
will be defined by the manual insertion of points, while the from library option means
that a user-selected new drawing will be imported from the drawings library. This
option is very useful for line categories such as [DRW] Drawing, [WLL] Walls, etc.,
which have a default form.

4. Define the line points with the mouse within the drawing area, using also the snap
feature or the Input Form command.

5.To finish the point insertion procedure, click the right mouse button anywhere on
the screen.

Creating a Line by Typing Absolute or Relative Coordinates

You can insert aline by typing its data on a list. This data can be either the absolute
coordinates, namely the distance from axis (X) and the absolute elevation (H), or data
relevant to the previous point of the line, such as the distance from the previous point
and the elevation discrepancy. The usual direction in which the points of a line are
inserted is from left to right. For closed shapes, use the clockwise direction.

How to create aline from the window of the Edit line command

e

button on the

1. From the Actions menu, run the Edit line command, or click the
Lines toolbar. The following window appears on the screen:
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[uneedt = TEJ

T

Line : {MGD Natural Ground =]
Define with - | Asiz Dis. and Elevation =l
A x| H|
1 -25.000 515.497
2 22,989 516.000
3 14521 518 066
4 521.628
5 0.000 522162
6 13,802 524.000
7 14687 524,272
8 24.098 528000
3 25,000 528193

2.Click the ﬂ button. A menu with all the available typical tasks will be displayed,
and you must select the task to which the line will belong.

[AGD] Artficial Ground
[AL] Guideline

[AL] Typical Slopes
[EfeC] Bemch

[DRW] Drawing

[EML] Embarkrment Layer
[ERD] Existirg Road
[FOL] Foundation Layer
[GRL] Guardrai

[=TT] Gukter

[ETT] M. Jersey

[LED] Longitudinal Drair
[MGD] Nabural Ground
[oWL] Cuter Wal Filling
[F4L] Base Courss

[FL] Bedding Layer
[FL] Binder Courss
[F4L] D ain Layer

[F\L] Precaating

[F4L] Shoulder

[F¥L] SubBase Course
[FL] Surfacing

[FAL] Wearing Course
[5MP] Sol Improvement
[SIMP] Wall Fourdation
[55C] Cuter Gutter Filling
[35C] Sidesiope Coating
[T5L] Top 5ol

[UNS] Unsuikables

[WLL] wial

3.When you select the typical task, you will return to the first window. In the Line
drop-down list at the top of the box, you should see the name of the line that will
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be created (same as the selected typical task). From the Define with drop-down
list, select the type of data that you will input.

A table occupies the main part of the dialogue box. Each line of the table corresponds
to a point of the selected line. The titles of the columns are shown in gray at the top.
The number of columns varies and depends on how you have selected to define the
points. The available columns are: A/A, Ch, H, Dx or Length and Dh or Slope. The A/A
column is always displayed and shows automatically the serial humber of the cross
section. The user cannot intervene into this column. In the other columns you must
enter the data of the points.

To select a field, left-click in it and then start typing. Press the Enter key to confirm
the data you have entered and to move to the next field on the right. You can also
move between the fields by using the up, down, right and left arrow keys. If you are
at the end of a row, you can press the Enter key to go to the first field of the next
row.

You can insert points in five ways:

1.If you know the X, H coordinates (distance from axis and elevation in meters) of the
points that will comprise the line, select from the Define with: drop-down list the the
Axis Distance and Elevation option and type the relevant data in the X and H
columns respectively.

2.If you know the horizontal and vertical distances of a point from its previous one,
select from the Define with: drop-down list the Dx and Dh from previous option, and
then enter the horizontal distance in the Dx column and the vertical distance in the
Dh column.

3.If you know the slope of a point with respect to its previous point and the horizontal
distance between these two points, select from the Define with: drop-down list the
Dx and Slope from previous option, and then enter the horizontal distance in the Dx
column and the slope in the Slope column.

4.If you know the slope of a point with respect to its previous point and the vertical
distance between these two points, select from the Define with: drop-down list the
Dh and Slope from previous option, and then enter the vertical distance in the Dh
column and the slope in the Slope column.

5.If you know the slope of a point with respect to its previous point and the slope
distance between these two points, select from the Define with: drop-down list the
Length and Slope from previous option, and then enter the distance in the Length
column and the slope in the Slope column.

Every time you enter data into one column, the other columns are updated
automatically.

To insert a new point at the end of the table, simply select the last column of the last
row and press Enter. If you want to insert a new point between two existing points,
select the immediate next point and press the Ctr/+I keys. The new point will be
inserted right above the selected one and at the half of the distance from the
previous point. This is the initial value, but you can change it. If you wish to delete a
point, simply select the row that contains the data of that point and press the Ctr/+D
keys.

From the same dialogue box you can carry out further operations to edit a line.
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9.8

Importing a Line from a Text File

Importing a Line from a Text File (ACS)

This procedure is useful in case you want to import into your file the terrain survey for
every cross section (mostly for purposes of measurement) which is available in digital
form (ASCII text files). You can apply this procedure at any given time, either during
the initial stage of the design or at a later stage, when processing your design.

Especially for the Natural Ground import, the program will also create cross sections, if
necessary. Namely, the program reads the text file and updates the Natural Ground
line of all cross sections in your project. If the text file contains lines referring to cross
sections that are not included in the project, then the program will create these cross
sections and will load the Natural Ground line to them.

How to import a line from an ASCII text file

1.

2.

Load lines from ASCII x|
B500 ik
I\TesserahT azzera_ENYWProjects\1.ACS
Line ir which points wil be insefed
[ Move points
Hovizontal -
')
r
r
Varbcal -
i
r
-~
ok | Canca |

From the File menu, select the Import from ASCII submenu and then run the Lines
command. The Import Lines from ASCII dialogue box appears on the screen.

Select the desired file and click Open. If there aren’t any cross sections in your
project (e.g. the file has derived from the creation of a new cross section project),
then the program will assume that the line refers to the Natural Ground line and will
create the cross sections and the Natural Ground that corresponds to every cross
section.

.If there is even one cross section in your project, the program will display the

following dialogue box,

where you must define, from the Line in which points will be inserted drop-down list,
the line in which the points will be inserted. You can also select, if desired, whether
the lines will be moved horizontally or vertically when inserted.

To do this, tick the Move points: check box and next define the offset value. In the
Horizontal and Vertical groups, you can define the horizontal and vertical offsets,
respectively. If you wish to move the line by a fixed value, tick the by Dx or by Dy
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check box and type the distance in the Dx and Dy text fields respectively. The as is
option means that the line will not be moved towards the selected direction. If you
want to move the line towards a direction by a variable distance, which will be
different from cross section to cross section and will be determined by the program
from adiagram, select the by Dx + diagram or by Dy + diagram option respectively.
In this case, you must select from the Diagram drop-down list the diagram that will
be used. You can also add a fixed length to the values of the diagram; simply enter
the desired length in the Dx and Dy text field. If required, you can also choose to
invert the diagram signs.

4. After you have made the desired settings, click the OK button to proceed to the
next stage.

5.If you have selected a typical task of the WLL, GTT or PVL families, the program will
display the following dialogue boxes:

T/ oo o noerser x
Branch Eranch
IUnti\rm LI IUniFn:\rm :I
Side Side
ET— == <]
{+ wil be cakulsted last i¥ Shapes paving layers
™ wil be cakulsted after . "~ Bedded on paving lz .
I-"l..l-.t.l.l-'.'.: L] |'. I.-||__;._l.|_|-'_'.: LJ |'_

l:l(ICann:Bll ﬂ{ICan.:Bll
x|

Side

|Right =]
(¥ Filling (Buktress)

" Cutting {Support)

SAOESIONES 5 .I'J+-|- 0.00 | Bexs

Ok I Cancel |

6. Specify the properties of the inserted line and click the OK button to proceed.

7.Finally, the program will ask you to specify the way in which it will check whether a
cross section in the ACS file exists in your file. Namely, you must select whether the
check will be carried out based on the cross section’s name or chainage, as shown
in the figure below:
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Update

IUpdate based on;
* the Chainage
™ the Name

CIE

If you want the cross sections to be updated based on their names, click the Name
button, or, if you prefer the update to take place based on the chainage, click the
Chainage button.

8.Click the button for the update to take place; the line is displayed in the drawing
area.

Specifications of Text Files (ACS).

The cross section data in a file of this type is arranged by groups. Every group-cross
section starts with a row with an * and is followed by a row that includes the name
and chainage of the cross section (or the distance from the previous cross section)
separated by at least one space (e.g. AA 0.00). The cross section points are shown in
the next rows (one per row). Every row of a point has two numbers, the first being
the distance of the point from the axis and the second its elevation; the two numbers
are separated by at least one space.

If the first row of the file has a number, then it is a file with relative chainages,
otherwise the file contains absolute chainages. In the case of absolute chainages, the
number written next to the name of every cross section represents the absolute
chainage of the cross section and the order in which the cross sections appear in the
file is insignificant. In the case of relative chainages, the number at the beginning of
the file represents the starting chainage and the number written next to the name of
every cross section represents its distance from the previous cross section; in this
case, the order in which the cross sections appear in the file is critical.
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9.9 Editing Lines

The program offers various secondary functions, enabling you to edit the lines you
have inserted, so as to give them the desired form and properties.

Main Line Properties

The appearance of a line, both on screen and on the printout, is defined from the
Typical Tasks dialogue box. From there you can select whether a line will appear on
the screen and whether it will be printed. You can also select the color, the type and
the width of the line.

Moving a Line

When you move a line, the whole line is transferred, without any changes regarding
the orientation or the relative positions of the points with respect to each other. To
ensure the necessary accuracy, use the Input Form command or the snap feature.

How to move one or more lines at the same time with the mouse

1. Select the lines you wish to move.

2.From the shortcut menu that is displayed if you right-click in the drawing area, run
the Transformations command and then run the Move command.

3.Specify the reference point, based on which the line will be moved.

4. Specify the end point, namely the point where the reference point will be placed.

Once you have specified the second point, the line is moved to its new position.
How to move aline horizontally or vertically

1. Select the line you wish to move.
2.From the shortcut menu that is displayed when you right-click in the drawing area,

select the Edit line command, or click the & button on the Lines toolbar. The
particular line must appear selected (highlighted) in the Line drop-down list of the
resulting dialogue box. Otherwise, select it.

3.To move the line horizontally or vertically, click the ﬁl button or the |ﬁ| button,
respectively. One of the following dialogue boxes appears on the screen, depending
on the button that you clicked:

x| TrE— x

Moy lime by Moy line by

1.000 1,000

Ik Cancel (0]4 Cancel

In all cases, type the value of the offset in meters in the Move line by: field.

4. When you have finished, click the OK button to move the line and to return to the
Edit Line dialogue box. Now you can view the new coordinates of the line that you
moved. To return to the main screen, click the exit button on the right of the title
bar.

Note that it is also possible to move multiple lines at the same time.
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LineRotation

You can rotate aline by selecting a center and a rotation angle towards the horizontal
direction.

How to rotate lines

1.Select the lines you wish to rotate.

2.From the shortcut menu that is displayed if you right-click in the drawing area, run
the Transformations command and then run the Rotation command.

3. Use the mouse or the Input Form command to specify a point that will become the
rotation center.

4.Set the rotation angle either by specifying again a point on the screen, or by
entering the angle with the Input Form command. If the angle value is positive, the
line will be rotated in a counterclockwise direction.

Once you have set the rotation angle, the rotation result appears on the screen.
Changing the Line Size

You can scale up or down a set of selected lines, while maintaining their proportions
with respect to each other. To scale the lines up or down, specify a reference point
and a length, which will be used as the scale coefficient, or enter the value of the
coefficient.

How to change the size of lines

1.Select the lines you wish to scale up or down.

2.From the shortcut menu that is displayed if you right-click in the drawing area, run
the Transformations command and then run the Scale command.

3. Use the mouse or the Input Form command to specify the reference point.

4.Set the scaling percentage by specifying a point on the screen with the mouse or
by typing the percentage value (e.g. "200” for doubling the size) with the use of the
Input Form.

Obviously, to scale up an object, the percentage that you will enter must be higher
than 100, while to scale down you must enter a percentage lower than 100.

Mirroring Lines

You can mirror certain lines, either by the horizontal or by the vertical axis, by
specifying an axis point. The original lines will be deleted.

How to mirror lines

1.Select the lines you wish to mirror.

2.From the shortcut menu, which is displayed if you right-click in the drawing area,
select the Transformations command and then select Mirror by X or Mirror by Y,
depending on the desired mirroring direction.

3.Use the mouse or the Input Form command to specify a point from which the
horizontal or the vertical mirroring axis will pass.

Once you have set the point, the mirroring result is displayed on the screen.
Inverting the Direction of Lines

Lines are usually inserted in a clockwise direction. If you wish to change the direction
of a line, namely if you want the first point to become last, the second point to
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become last but one, etc., run the Invert direction command.

How to invert the direction of aline

1.Select the desired line.

2.From the shortcut menu that is displayed if you right-click in the drawing area, run
the Transformations command and then run the Invert direction command.

Parallel Offset of Lines

You can offset aline in parallel.

How to offset a line in parallel.

1.Select the line you wish to offset.

2.From the shortcut menu that is displayed if you right-click in the drawing area, run

the Transformations command and then run the Offset command. The following
dialogue box appears on the screen:

Line offset x|
Offsek diskance:

e

Ik Cancel

3.In the Offset distance text field, type the value of the offset in meters.

4.This offset is first performed separately for every part of the line, offsetting it in
parallel to the initial point. In this way, a new line is created and every part of this
new line has a fixed distance from the original line (offset function). Therefore, if the
value you have entered in the Offset distance field is positive, the offset will be
upwards (assuming the direction is clockwise), while if the value is negative, the
offset will be downwards.

5.When you have finished, click the OK button. This closes the dialogue box, returns
you to the main screen and applies the offset.

Line Duplication

You can create a duplicate of a line, offset by a certain distance.

How to duplicate a line

1. Select the line you wish to duplicate.

2.From the menu that is displayed if you right-click anywhere in the drawing area, run

the Duplicate command.
3.The following dialogue box appears on the screen,

Moveby x|
e |m L8 |III.5IIIIII

[v Relative distance

k. Cancel |
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where you must enter the offset data of the new line with respect to the old one. If
the Relative distance check box is ticked, in the X and Y text fields enter the
horizontal (Dx) and the vertical (Dy) distance between the new and the old line. If
the Relative distance check box is not ticked, then in the X and Y text fields enter
the coordinates that the new point will have, namely the point that you had
selected before running this command.

4. Click OK. This closes the dialogue box and applies the duplication.

The new line that has been created will appear on the screen. This line belongs to the
Drawing typical task. It is also possible to duplicate multiple lines at the same time.

Deleting a Line
You can delete one or more lines, if desired.
How to delete lines

1.Select the lines you wish to delete.
2.From the shortcut menu that is displayed if you right-click in the drawing area,

select the Delete objects command, or click the M button on the main toolbar, or
press the Del key.

If you accidentally delete a line, you can restore it by using the Undo command. It is
also possible to delete multiple lines at the same time.
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9.10 Editing Line Points

Inserting a Line Point

You can insert one or more points to a line.
How to insert points to aline from the main screen

1. Select the line point next to which you will insert another point.

2.From the shortcut menu that is displayed if you right-click on the screen, run the
Expand to the beginning or Expand to the end command, depending on which side
you wish to insert the point (the points of the boundaries have a counterclockwise
direction). Thiscommand adds a new point to the line on screen, before or after the
point you originally selected. The original point is highlighted in red, and you can
move the new point by using the mouse pointer.

3.Set the position of the new point either by clicking the left mouse button or by
using the Input Form command.

4.To finish the point insertion procedure, click the right mouse button. The insertion
procedure for the last point that would be inserted to the line is cancelled and the
procedure ends.

You can also insert a point from the window of the Edit line command.

Moving a Line Point

You can move the points of a line, so as to give the line the desired shape.

How to move a line point

1. Select the line you wish to edit and the point you wish to move.

2.Activate the selected point. The point will start moving, following the movement of
the mouse pointer.

3. Specify the new position of the point.

You can also move a point from the window of the Edit line command.

Editing a Line Point

From the dialogue box of the Edit point command you can edit the position of a line
point with respect to its previous or next point.

How to edit aline point
1. Select the line you wish to edit.

2.From the shortcut menu that is displayed if you right-click in the drawing area, run
the Edit point command. The following dialogue box appears on the screen:
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Edit previous x|
QOO0
41 Atificial Ground
Edit
[previouspore |
Reference pornt - 3/8
b H
|0.000 522442
Pont to edit - 2/3
b4 H
[ 6652 [522.908
Diabwwe with -
| O and Dh =
D Oh
EE 0455
[ move previous
Apply I 0K

Select a line point and then edit the selected point or its next point or its previous
point. The name of the selected line is shown at the top of the box. To change line,
activate the box and select the new line from the drawing area. The selected point
is the reference point and its data are shown in the Reference point: group. You
can change the reference point from the toolbar at the top of the box. If you click
the first button, the first point of the line will become the reference point. If you
click the second button, the previous (from the selected) point will become the
reference point. If you click the third button, the next point will become the
reference point, while if you click the fourth button, the last point of the line will
become the reference point.

3. After you have set the reference point, specify the point to be edited by choosing
previous point or current point or next point respectively from the Edit drop-down
list.

4. Edit the point by entering the appropriate data in the Point to edit group. Simply
type the new coordinates of the point in the x and y text fields. You can also
specify the position of the point with respect to the reference point. By selecting
from the Define with: drop-down list the Dx and Dh option, you can edit the relative
distances from the reference point, by typing the relevant values in the Dx and Dh
fields. The Dx and slope option allows you to edit the values of the point’s horizontal
distance and slope with respect to the reference point. With the Dh and slope
option, edit the value of the point’s vertical distance and slope with respect to the
reference point, while with the Length and slope option edit the value of the point’s
distance and slope with respect to the reference point. When the move previous
check box is ticked, the points on the left of the point that you're moving are also
moved by the same distance. When the Move next check box is ticked, the points
on the right of the point that you're moving are also moved by the same distance.

5.For every change you are making, click the Apply button to move the point and
update all fields with the new values.

6.To close the dialogue box and return to the main screen applying the changes, click
the OK button.

Deleting a Line Point

You can delete one or more points of a line.

How to delete aline point
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1.Select the line you wish to edit.

2.Select the point you wish to delete.

3.From the shortcut menu that is displayed if you right-click in the drawing area,
select the Delete Point command or press the Ctr/+Del keys.

You can do the same from the dialogue box of the Edit line command.

Copying Line Points

You can copy the points of aline to another line.
How to copy the points of a line

1.Select the line whose points you wish to copy. From the menu that is displayed if
you right-click in the drawing area, run the Copy points command.

2.Select the line to which the points will be copied. From the menu that is displayed if
you right-click in the drawing area, run the Paste points command. The points of the
line will be erased and the new points will be copied.

If you run the Paste points command without having selected a line, the program will
create a new line and will open a dialogue box, where you must select the project to
which the new line will belong. By clicking the OK button, the program will create the
new line to which the points of the initial line will be copied.
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9.11 Creation - Management of Diagrams

When the cross sections are updated from the profile, this means that the profile
diagram is inserted. This diagram contains all of the profile elements (PIs, curvature
radii) and serves for the determination of the roadway elevation on every cross
section.

How to update the Cross Sections from the Profile

1. Go to the Cross Sections workspace of the road you wish to update.

2.From the File menu, run the Update from Profile command. A message will appear on
the screen, informing you that the update has been completed successfully. To
proceed and return to the cross sections workspace, click OK.

You can also update the Cross Sections from the Profile by using the Manage
command of the Project menu. This command opens the following dialogue box: To
proceed to the update, either click the From Profile to Cross Sections button in the
Quick Update group of the Updates tab, or click the Update button of the Update
group, after you have selected From Profile to Cross Sections in the two drop-down
lists of the group. If you use the second way, you can select whether the diagrams
and the chainages of the road’s cross sections will be updated too, by ticking or
unticking the relevant check boxes. You can use the aforementioned commands to
update again the Cross Sections, in case you make any changes in the Profile
workspace.

Note that you can also create and edit the profile diagram from the cross sections
workspace.

Management of Cross Section Diagrams

From the diagram management window, you can view the profile diagram, as well as all
diagrams that are transferred to the Cross Sections when updating from the other two
workspaces. From the same window you can create your own diagrams, in order to
use them either during the cross section calculation that is based on the typical cross
section, or for operations that are based on diagrams.

To open the management window, run the Diagrams command of the Parameters
menu. The lines that have been created or edited in this way, can be copied to the
Profile and to the Horizontal Alignment, by using the Manage command.

Importing Cross Section Diagrams from Text Files

To import diagrams from an ASCII text file, go to the File menu, select the Import
from ASCII submenu and run the Diagrams command. A dialogue box appears on the
screen. Select the desired diagram file and click the Open button.

The following dialogue box appears on the screen,
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Load Diagrams from ASCII |

ASCI file -
[:5\TeszserahT eszera_EMAProjectzh1.ADG

* in Pairs

= Singly

Mew Diagran j

Q. Cancel |

where you must select the file format.

The file must have the format shown below,

|  ooo za0 0.00 =]
21957 250 0.00
45291 700 0.00
57302 -700 0.00
635 250 0.00
09012 -2.50 0.00

00

.00 2.50 0.00

21957 250 0.00
266 45 250 0.00
45291 7.00 0.00
57302 7.00 0.00
750 48 250 0.00
2635 250 0.00
99012 -2.50 0.00

o o

and the ADG extension. The data of the diagram in a file of this type is arranged in
three columns. Every row has three numbers, the first being the chainage of a point in
the diagram, the second being the value of the diagram size and the third being the
rounding radius on the point; these three numbers are separated by at least one
space. The same file may contain diagrams that are separated in left and right
diagram. The end of every group - diagram is marked by a row with two zeros. If the
text file contains a diagram, tick the Singly check box and from the drop-down list,
select the diagram to which you wish to import the text file data. If both diagrams
(left and right) are included in the text file, tick the in Pairs check box and from the
relevant drop-down list select the diagram in which the data will be saved.

Click the OK button to import the diagram to the file. If you select New Diagram from
the drop-down list, the screen displays the relevant dialogue boxes, in which you must
type the names of the diagrams to be imported. Type the name of every diagram and
then click the OK button.

Exporting Cross Section Diagrams to Text Files
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The drawings can be saved in an external text file.
How to export the drawings to an ASCII file

1.From the File menu, select the Export to ASCII submenu and run the Diagrams
command.

2.The following dialogue box appears on the screen: If you wish to include only one
diagram in the text file, tick the Singly check box and from the drop-down list select
the diagram you wish to export. If you want to export a pair of diagrams to the text
file, tick the in Pairs check box and from the relevant drop-down list select the
desired diagram.

3.The relevant dialogue box appears on the screen.

4. Specify the path and the name for the file you wish to save. The selected diagram
will be saved in a file that will have the name that you specified and the ADG
extension.

5.Click OK to create the file.
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9.12 Cross Sections Calculation

For the cross sections to be calculated, the user or the program must create the main
components of the lines, then extend or trim parts of these lines, so as to create
between them closed surfaces, and finally measure the area of these surfaces. The
calculation of a cross section and the setting of the calculation parameters are carried
out through the Cross Sections Data management window. This operation can be
carried out collectively for all of the project’s cross sections.

Before you press the M button for the program to “close” the cross section,
you must first select the type of the cross section from the Cross Section Type drop-
down list.

with Topical j

with Paints

with Paving Tppical
From Compozite Road

Select one of the following types: with Points, with Typical, with Paving Typical, from
Composite Road. If you prefer to apply a typical cross section, use the drop-down list
to select the typical to be applied.

Applied Typical :

Yiew3D |

The cross section type determines the way in which the program will proceed during

the calculation, namely:

e When the cross section type is with Points, the program does not create any new
lines, but extends or trim the existing lines.

e If you have selected the with Typical type, the program deletes the existing lines of
the PVL, GTT, AGD, LGD and SCC families and creates new lines of the PVL, GTT,
AGD, LGD, DRW, GRL and SCC families. If the cross section includes lines of other
families, these lines will not be deleted and they will be used for the shaping of the
cross section’s typical. The lines that are inserted to the cross section and the way
in which these lines will be calculated, are directly related to the selected typical
cross section that will be applied.

e When calculating with Paving Typical, the procedure is the same as the one of the
calculation with Typical; the only difference here is that the typical’s paving section
(that corresponds to a cutting or afilling) is applied to every cross section, leaving
the Artificial Ground line unchanged, in the exact shape that it had before the
paving typical is applied.

Cross Section Calculation Parameters

The cross sections, as well as the typical cross sections, are comprised of four layers:
the branches, the topsoil, the sideslopes and the pavings. You can define the form of
these elements from the following tabs of the Cross Sections Data window:
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Quan | Quaniites | GeneralData |
Branches I PavingSlopes | Topsoil |

" use Typical defauks
+ uze specilic conligurabon
{* Single branch
Rioad profle el
0.000 [+ from Profile

™ Tweo branches

I+

I+

. I
fon

Quan | Quaniities | Gereral Data ]
Branches ] Paving-Slopes Topzail
™ upe Typical defauls

(% uze specific configurabion

[ wath free paints

Depth; |0.300

i~ in segments

" in region atound axs

(% in region anund slopes
R egion width in fil

Leit Flight
|1 oo || 000
Region width in cut
Left Right
[1.000 f1:000

FRoad Rehabiktation
[~ Teosoi exceplion
[~ Edit paving

Cross Section with Points

Branches: The cross sections can have one or two
branches. A single- branch cross section is the one
whose paveway is continuous. An axis appears in the
middle of the single-branch cross sections; the road
profile elevation is applied to this axis. The single-
branch cross sections are split in two sections, the
left and the right section. If the paveway is split,
then the cross section is constituted of two
branches. The two branches can have a fixed
distance between them or the distance can vary from
one cross section to another. To set the parameters
for a particular cross section, go to the Branches tab
of the Cross Sections Data window.

The central axis also appears in the two-branch cross
sections,

but there are also two secondary semiaxes, one on
the left of the central axis and the other on its right.
Each of the semiaxes corresponds to a branch. The
road profile elevation is applied to both semiaxes.
Every branch of the cross sections is split in two
parts, left and right.

Topsoil: You can set the topsoil type in four different
ways. If you use any of the first three ways, the
topsoil is created automatically by the program and it
is parallel to the Natural Ground line. By using the
fourth way, you can create an independent line. To
select one of the four ways, go to the Topsoil tab of
the Cross Sections Data window.

You can also select whether the topsoil will extend
parallel to the Natural Ground line and in segments
(which are user-defined) or around the road axis or
around the points where the Artificial Ground Line
intersects with the natural terrain or, finally, whether
under the Natural Ground there will be a line having
its own geometry. In the first three cases you must
enter the topsoil depth, while in the cases where
there are slopes in a region around the axis or the
slopes, you must enter the right and left distances
separately for the cuttings and the fillings. If you do
not wish to have any topsoil, the value in the Depth
text field must be zero. All values are in meters (m).
If you have selected the topsoil to be in segments,
then use the mouse to specify these segments in the
drawing area. Select the topsoil line and more
specifically the right part of the segment you wish to
modify, and from the menu that is displayed if you
right-click in the drawing area, run the Change
Topsoil command. In this way you can specify
whether there will be topsoil in the particular
segment.

If the cross section is with Points, then, when the program searches for intersections,
it will not delete any lines, but it will attempt to close the cross section by extending
or trimming the appropriate lines. For calculations of this type, you must set the
parameters referring to the branches and the topsoil.
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The roadway elevation cannot be defined parametrically if the cross section is with
Points (you cannot use the typical cross section). The road profile elevation is the
elevation of the intersection point between the axis (or the semiaxes in the case of
two-branch cross sections) and the Artificial Ground line.

If your cross section has two branches, in order to view both semiaxes you must set
their distances from the main axis of the cross section.

Cross Section with Typical

If you select the with Typical calculation way, the existing paving lines that have been
inserted automatically by the program, as well as the Artificial Ground line, regardless
of how it was inserted, are both deleted and re-created based on the user-selected
typical cross section. The user is not limited when using this method for calculating a
cross section. If you wish, some of the parametrical values of a cross section to which
a typical cross section is applied, can be different than the values that you have set
for the typical cross section, without having to change the typical cross section itself.

To set the topsoil, from the Topsoil tab you can select the same settings that you
have selected for the typical cross section by ticking the use Typical defaults check
box. If you wish to configure the topsoil of the particular cross section in another way,
tick the use specific configuration check box and define the way in which the topsoil
will be calculated.

To define the branches and the road profile elevation on the axis (or the semiaxes),
from the Branches tab, you can also select between the defaults and the specific
configuration, by ticking the respective check box. In the second case, you can
choose whether a cross section will have one or two branches by ticking the relevant
check box. To set the road profile elevation, type the desired value in the Road profile
el (absolute way). If you wish the roadway elevation value to be relative to the road
profile diagram, tick the From Profile check box (relative way). For two-branch cross
sections, if you wish both semiaxes to have a fixed distance from the main axis of the
cross section, type the distance in the Axis Dx text field both for the left and for the
right semiaxis. If this distance is not fixed, then the program can calculate the
distance based on the cross section chainage and a specific diagram. All you have to
do is tick the From Diagram check box and the program will calculate the distance
that derives from the Dxdiagram of the left or the right semiaxis.
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Quan | Quaniiies | GenesalData | To create the paving and slope lines, you must set
Erarche:  PavingSlopes | Tapsil || their parameters. To do this, go to the Paving -
I Slopes tab, which contains two groups, one for the
™ uze Typical defauks Pavings and one for the Slopes. Here too, you can
* use specilic configuration tick in every group the use Typical defaults check
Left Riight box to apply the typical to the cross section or you
[Filsh =] |cush ~| can use a specific configuration by ticking the

relevant check box.

| [~ ]| [-

_ In addition, by unticking the Apply Selected Drawings
Iv fprh Selected Drawings check box, you can deselect, at the particular cross
section, the drawings that have been applied based
on the typical. To display again these drawings, tick

the same box.

Sidezlopes
T use Typecal defauls

" use specific conliguralion

;‘;::"u =] [caine Hd_jj Pavings: This is the set of lines and structures over
the Artificial Ground and the Artificial Ground Ledge.
[Fit 2:3 =] |cw 21 Sai Trx) These lines comprise the cross section paveway and
they can be created either directly by the user or
from the typical and then be applied to the cross
section.
Sideslopes: This group refers to the sloped segments
of the Artificial Ground. They can be created either
by defining a sequence of slopes from the typical or
the user can create them by designing them directly
into a specific cross section. The sideslopes are
applied until an intersection with the final natural
ground envelope is found. Their configurations for the
cutting and for thefilling are different.

As you will see analytically in the next chapter, a typical cross section in Anadelta
Tessera may contain many sets of pavings and many sets of sideslopes. However,
only one set of pavings or sideslopes is selected and applied when the specific typical
cross section is first applied to a cross section. Next, for a particular cross section,
you can select any of the predefined configurations that you have defined in the
typical and apply this configuration both to the left and to the right part of every
branch. To do this, tick the with specific configuration check box and select the
desired configurations from the relevant drop-down lists. The same applies to the
sideslopes. Namely, here too you must tick the with specific configuration check box in
order to select from the drop-down lists the type of the configuration (cutting or
filling) and then the slopes sequence for the specific configuration.

Cross Section with Paving Typical

The calculation method with paving typical is the same as the one with typical, the
only difference is that the Artificial Ground task will not be deleted. Namely, during the
calculations, the program uses all elements of the typical cross section that refer to
the paving, but it does not use the elements that refer to the Artificial Ground. The
Artificial Ground is calculated in the same way as in the case of the calculation with
Points.

The settings that you can make are the same as the settings of the cross section
with typical; the only difference here is that the Sideslopes group is inactive.

The lines referring to the paving are the lines of the PVL (Paving Layer), SSC (Coating)
and GTT (Gutter) types. The cross section type does not play any role as regards the
“closing” of the other lines (e.g. benches, improvements, unsuitables, etc.), since
these lines have nothing to do with the use of the typical cross section.
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LineCalculation Properties

Every line that belongs to the PVL (paving layer) or to the GTT (gutter) family has
certain additional properties compared to the lines that are defined from the typical
tasks and that play a role in the calculation - closing of the particular lines and
therefore of the cross sections containing these lines. You can set these properties
from the following dialogue boxes.

x |
YL SubBase Course j GTT Gutter vI
Property |‘Jalue Property
T azk PYL SubBase Courze ﬂ Taszk ﬂ
Line 1D 42 Line 1D
Branch Irnique Branch
Side Center Side
Calculation arder 42 Bazed/Shapes Bazed
Foints 5 Foundation line M

Points B

To open either of these boxes, select a line of the PVL or GTT family, click the right
mouse button and from the displayed menu select Line properties.

Since a cross section may have two branches, a basic information for a line belonging
to either of the above families is the branch to which this line belongs. In the case of
a single-branch cross section, your only option is Unigue, while in the case of a two-
branch cross section, you can select Left, Right or Undefined, depending on the
branch to which the line belongs. You can also select the side to which the line
belongs by entering the appropriate side, namely Left, Right, Centre or Undefined, in
the relevant field. Finally, if a line belongs to the encasement solids (GTT), you must
define whether the solid will be based on a paving layer or whether it will shape the
paving layer. If the solid is based on a line, in order to define this line you must select
the Foundation line field, click the three-dot button on the left of the field, and use
the mouse pointer to select the foundation line of the solid within the drawing area.
The field is updated with anumber, which corresponds to the particular line, and once
you've run the calculation of the typical, the solid will be based on this line.

Especially for the encasement solids, their branch side also defines the behavior of the
layers when they meet such solids. Therefore, if they belong to the Left or Right side,
the layers meeting this solid end there and they do not continue on the other side of
the solid, namely outside the road. On the contrary, when the solid is in the Centre,
then the layers it meets up to the foundation layer are automatically split in two
identical layers, one on the left and one on the right of the solid.

As you will see in details in the next chapter, which refers to the typical cross
sections, all of the aforementioned lines are sorted out in order of calculation. If the
cross section derives by applying a typical (with Typical or with Paving Typical), the
order of calculation for every line is predefined. If the cross section is calculated with
Points, the calculation order of the lines belonging to the aforementioned families,
corresponds to the order these lines were created or inserted. In order for you to get
the desired result, you must set the calculation order manually. To do this, run the
Line properties command as described above and then select the Calculation Order
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field. Click the three-dot button on the left of the field, and use the mouse pointer to
select the line after which the selected line will be calculated.

Excavation Percentage

To set the excavation percentage for the current cross section, open the Quan. tab
of the Cross Sections Data window.

Brariches | Paving-Slopes | Topsoil | In the tab fields, type the excavation
e, | Quantities | General Data | percentages, which can be grouped in up to five
_ categories. If you change the percentages, click
~Ercavation percentage again the Calculation button to calculate the new
k1 Soi I—?‘EI.EIEI | quantities. You can also proceed to the batch
o calculation of the excavation percentages for all
K2 Semi-rock |2n.nn %| cross sections.
k3. Rock I‘IEI.IZIEI 4
k4. - n.oo 4
k5. - n.oo z
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9.13 Quantities - Areas

During the calculation of a cross section, the program calculates the length and the
area of every cross section line. You can select the area by clicking the left mouse
button on the relevant region within the drawing area. By selecting the area, the
relevant region is colored. The data of the selected area appears at the bottom of the
Status bar.

From the Quantities tab of the Cross Section Data window, you can quickly check all
calculated quantities (length - area) of the current cross section, as these quantities
are linked together in the columns of the mass table.

Bianches | PavingSlopes | Topsoil |
Quan Gluantites | General Data |

Mass T able Columnz M e
Fillings 1861 1328
Cuittings 682|337
Sub-Base Course 1295 |265
Baze Course 1234|253
‘Wearng Courze 1050 1.47
Shoulder 1.50 02

In the window of the Quantities command of the Actions menu, you can view all
calculated quantities of the current cross section. You can also run this command by

clicking the j button on the Lines toolbar.

This command opens the following dialogue box, which contains two tabs:

Anadelta Software



298 Anadelta Tessera

=loix|

Lengthe - Areas ol fnes I Mazs Table Columns I

A8 Task | ngli fuea)
1 |&rea'Top Soi*
2 | Area Fillngs" 18,607 19.255
3 [Area Tutlings” E 970 3.372
4 |Ares"SubBase Co 12950 2651
5 |Area"Baze Course|
B [Area"weanng Co
7 |Area"Shoulder™ 0.750 0.087
§ |Area’ Shouider” 0.75t v

I]Kll:annall

1ol x|

Lengihs - Areas of ines | Mass Table Collmn: |

Ad4|Mass table columi|  Length| (4] Length| Areal [+ Area| Cur Meaters
1 25616 0000 7456 0000 1
2 |Fillegs 18607 0000 19255 0000 1
3 | Cuttings 6920 0000 332 0000 1
4 |5ubBase Course 12850 0000 2651 0.000 1
5 |Bace Couse 12343 0000 2529 0000 1
E ['wWeanng Courze 10.500 0000 1.470 0,000 1
7 | Shouide 1500 0000 0208 0000 2

ok ] coes

In the Lengths - Areas of lines tab, you can see in a table all the lines of the current
cross section, as well as the lengths and areas that have been calculated for these

lines.

In the Mass Table Columns tab of the same window, you can see all columns of the
mass table for the particular cross section, together with the Length, Area and
Current Meters quantities for each column. If desired, you can change the quantities
contained in these columns. If the cross section is recalculated, the quantities are
restored automatically in their original values. If you want to add or subtract a fixed
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value to/from the quantities, then enter the desired value in one of the (*)Length and
(x)Area columns, respectively.
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9.14 Sideslopes Coating

The program can create automatically a sideslope coating, which is parallel to the
sideslopes of the current cross section, even if such coating does not exist in the
typical cross section. The sideslopes coating is inserted after the calculation of the

cross section.

How to create the sideslopes coating for a cross section

1. From the Actions menu, run the Insert Sideslopes Coating command, or click the ﬂ;—
button on the Lines toolbar.

2.The following dialogue box appears on the screen:

Sideslope Coating

x|

T aszk

lope Coating

Select ztarting point |

" Fixed

Ledge superelevation————
% zame with starting segrient

Start fram point 1 of

"42 SubBaze Courze"

Thickress: ID-3UU

Use Paving Slopes H
Side: % Left " Right

I-?. ooo

Ok

Cancel |

3.In this box, select from the Task drop-down list the typical task to which the new
line will belong. The list shows only the typical tasks that belong to the SSC family.

The task to select is usually the Sideslopes Coating.

4.The next step is the determination of the line’s starting point. Select the line that
contains the point from which the coating will begin and make this point current.
Then click the Select starting point button. You will notice that the message exactly
below the field changes from Starting point not defined to a message that describes
the selected point, e.g. Start from point 2 of Shoulder. The Side field is updated
automatically with the side of the selected line that contains the starting point of
the sideslopes coating. Next, in the Thickness field, type in meters the distance of
the coating from the sideslope. If you wish to also use the paving sideslopes for

creating the line, tick the Use Paving Slopes check box.
5. Click the OK button to close the dialogue box; the line will be created.
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9.15 Drawings

The term drawings means predefined line types, which are stored in an internal library
and can be imported as a new line to a cross section. The drawings can be imported
to the internal library either from a text file, or they can be created by the user.

Creating an Internal Drawing Library

To save aline of a cross section in the internal drawing library of a project, select the
line and from the menu that is displayed if you right-click in the drawing area, run the
Add to Drawings command of the Tools submenu.

To import drawings from a text file, go to the File menu, select the Import from ASCII
submenu and run the Drawing Library command. The Drawing Library from ASCII
dialogue box appears on the screen. Select the desired file and click Open.

N Jersey A ASHTO 96 ﬂ The text file with the drawings must have the
0.000 {0.000 format shown below, and the .ADR extension. The
0.000 0.070 drawing data in a file of this type is arranged by
0120 0.330 groups. The first row of every group-drawing
0.260 1.040 contains the name of the drawing. The next rows
0.560 1.040 contain the points of the drawing. Every row has
0.640 0.330 two numbers, the first being the X coordinate of the
0220 0.070 point and the second the Y coordinate; these two
0.820 0.000 numbers are separated by at least one space. The

N Jersey 610 end of every group—drawing is marked by an empty
0.000 0.000 FOW
0.000 0.060 '

0.000 0110 . . .
0120 0360 You can also import drawings from the drawing
0730 0250 management window.

0320 0250

0.430 0.3&0

naln 0110

naln 0.060

0.a10 0.000 =
< LIJ

New Project’s Internal Drawing Library

The drawings of a new project can also be imported from an external file of drawings
(*.ADR). You can select this file from the General Options dialogue box of the Tools
menu. More specifically, the full name and the path of the file are displayed in the New

project drawing library field of the i tab. If you wish to select a new file, click the [
button. Select the desired drawings file from the dialogue box that will appear on the
screen. Once you've made your selection, click the Open button to return to the
General Options dialogue box, and then click the OK button to close the dialogue box
and return to the main screen.

Drawings Management

You can manage the drawings from the window of the Drawing Library command of
the Parameters menu.
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=lgix|

Selected drawing ;| RREESEEE TR

o 3 (E —:;l ¥ A Tﬂ x

E it

This command opens the management window that contains all drawings of a project,
enabling you to view and edit the drawings of a project’s internal library. The drawing
that has been selected from the Selected drawing drop-down list appears in the
centre of the window. To view the drawings, use the toolbar at the top left of the box

l 0 | The first button shows the first drawing. The second button shows
the previous (from the selected) drawing. The third button shows the next drawing
and the fourth button shows the last drawing.

If you wish to give a new name to the selected drawing, click the g button; this
opens a dialogue box, where you can enter the name by which the file will appear in
the library. You can even delete the selected drawing from the project’s library by

clicking the ﬂ button. To delete all drawings, click the E button.

To import drawings from ASCII text files, click the ﬂ button. To import the drawings

contained in the library of another Tessera project, click the “*| button. In both
cases, thefamiliar dialogue box will open, and you can select the desired file and then
click the Open button.

Export of Drawings to an ASCII Text File

The drawings of a project’s internal drawing library can be saved in an external text
file.

How to export the drawings to an ASCII file

1. From the File menu, select the Export to ASCII submenu and run the Drawing Library
command.

2.Specify the path and the name for the file in which you will save your drawings. The
file will have the .ADR extension.

3.Click OK to create the file.
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ImportingaDrawing to a Cross Section

To import a drawing to a cross section, proceed in the same way as you would do for
creating a line, and in the dialogue box, tick the from library check box. Click OK to
open the following dialogue:

7 Drawing selection x|

v Automatic placing on ass 1
i left * center ¢ nght |

Selected drawing © | [ERSESER g RINEE]S

EEEEIE |

w L]

. e |
Dependency point o |1 =i

ok | Cancel |

From the Selected Drawing drop-down list, select the drawing to be imported. The
buttons on the toolbar have the same functions as the buttons in the management
window.

In the Dependence point field, specify the point whose position you must define in
order to insert the drawing to the cross section.

Click the OK button to close the dialogue box. The screen displays the drawing, which
you must position either by using the mouse to select a point within the drawing area
(in this case it isrecommended to activate the snap on point feature), or by using the
Input Form. This operation can be carried out collectively for all of the project’s cross
sections.
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9.16 Walls

Generally, the walls in Anadelta Tessera are divided in two categories, depending on
the position they will get. They can be either Filling walls, commonly used for
supporting the soil at the foot of the filling slopes, or Cutting walls, which are
commonly used to retain the soil of the cutting slope. You can insert walls collectively
for all of the project’s cross sections.

Generally the walls can be inserted like any other line. You can also insert a wall by
selecting from a table containing the dimensions of the wall, based on the wall’s
position in a cross section. With this method, you can insert a wall to the current
cross section and specify only the distance of the wall from the cross section axis.
The height, the type and the individual dimensions of the wall are calculated
automatically by the program. The dimensions are selected according to the net height
of the wall, from wall tables, which contain geometrical characteristics based on the
allowable tension of the ground and the slope of the filling sideslope behind the wall.
The dimensions specified in these tables are as follows:

B
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. |
— I
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To insert a wall with this method, run the Insert Wall command from the Actions menu,

or click the g button on the Lines toolbar.

This command opens the following dialogue box,

Selected wall table

Sideslope slope 30 - Ground tenzion 500 j

Sidezlope slope after wall I'I 00.000
Added vall height IEI.EIEIEI 1

OF. Cancel |

where you can set the wall insertion parameters. Note that, before inserting a wall in
this way, you must have calculated the cross section.
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From the Task drop-down list, select the typical task to which the inserted line will
belong. By left-clicking on the list, you can view all typical tasks of the family (WLL);
select one of the displayed tasks. In the Selected wall table drop-down list, choose
the table that will be used for the selection of the appropriate wall. You can select
among ten tables, which contain all of the wall’s geometrical data.

In the Sideslope slope after wall field, type the value of the sideslope slope outside
the wall. A sideslope after the wall will only exist in the case of a support wall. In the
Added wall height field, type the height that the wall will have above the natural
ground or the top envelope, depending on whether the wall is positioned in a cutting
orfilling, respectively.

In all cases, click OK to insert the wall to the cross section, or click Cancel to abort
the procedure. The OK button transfers you to the screen, where you must specify
the position of the wall. The shape and the dimensions of the wall change each time,
in order for the wall to be adapted to the existing geometry of the lines. Click the left
mouse button to finalize the position of the wall, or click the right mouse button to
stop the procedure without inserting the wall.

Properties of the WLL Family Lines

You can select whether the presence of the walls in the cross section will modify or
not the Artificial Ground. If you select the Artificial Ground not to be affected, then its
configuration will not depend on whether it meets or not the wall line, while in the
opposite case, the Artificial Ground will change according to the type and shape of the
wall. On the contrary, the Paving Layers, the Encasement Solids and the Sideslopes
Coating will always stop on the wall line.

To edit the properties of a wall, select the wall and run the Properties command.

g
WLL Wl w7 I

Property

Tazk

Line D

At Wall Trace
Side Lett
Wall Type Filling
Sideslopes Slope [%] 100,000
Shapes Artficial Ground | Yes
Paints 9

The above figure shows the dialogue box with the wall properties that you can edit.

If you want the wall line to take part in the shaping of the Artificial Ground, select Yes
in the Shapes Artificial Ground drop-down list. Otherwise select No (inactive wall); the
wall line will exist in the cross section (mainly for the measurement of the cross
section area) but it will not modify the Artificial Ground. If you select Yes (active
wall), then the Artificial Ground will change from the first point of its intersection with
the Wall line, according to your selections as regards the other properties of the wall.

For the Artificial Ground to be shaped again, after you have activated or deactivated
the wall, the cross section must be recalculated.
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ImportindgVvall Tables

To import tables from an ASCII text file, go to the File menu, select the Import from
ASCII submenu and run the Walls Library command. The Import Walls Library from
ASCII dialogue box appears on the screen. Select the desired file and click Open.

The file must have the format shown below,

000 100.00 -
040 0.0 030 D30 00 | 0.30 030 0.00

050 120 030 030 0z0 020 03n n.0o
120 1.50 030 040 0.60 020 03n 0.20
1.70 200 030 040 0.60 100 030 D.20
220 1350 030 D40 0.60 130 03n 0.20
270 300 030 ] 075 145 03n 0.20
3.20 340 030 0.0 050 190 030 D.30
370 380 030 D60 093 245 030 030
420 430 030 0.60 1.00 300 0.40 0.30

470 430 030 D60 1.40 310 0.40 0.30
520 520 030 D70 200 310 0.40 0.40
570 510 030 D70 220 i 0.40 D.40
6.20 .21 030 D.20 220 330 0.40 0.40
6.60 £ £l 030 nen 2.50 310 0.0 0.40
700 700 030 1.00 220 i 050 D.50

" o

and the .AST extension. The wall data in a file of this type is sorted out in groups,
depending on the allowable ground tension and the ground’s sideslope slope behind the
wall. The first row of every group contains two values, the sideslope angle in degrees
and the allowable ground tension. These two values are separated by at least one
space (e.g. 0 300). The next rows show the dimensions of the walls with respect to
the useful wall height H?. By order of appearance, the data shown in the table are:
H?, hl, bo, bu, bl, b2, d1 and d2. When importing a wall, the program, based on the
calculated H?, provides the dimensions of the wall by using the other values of the
row corresponding to the H?. The end of every group is marked by an empty row.

Wall Tables of a New File

The wall tables of a new project are also imported from a wall table file (*.AST). This
file is selected from the General Options dialogue box of the Tools menu. More
specifically, the full name and the path of the file are displayed in the New project wall

library field of the Cross Sections tab. If you wish to select a new file, click the
button. Select the desired typical tasks file from the dialogue box that will appear on
the screen. Once you’ve made your selection, click the Open button to return to the
General Options dialogue box, and then click the OK button to close the dialogue box
and return to the main screen.

Exporting Wall Tables to an ASCII Text File

The wall tables can be saved in an external text file.

How to export wall tables to an ASCII file

1.From the File menu, select the Export to ASCII submenu and run the Walls Library
command.

2.Specify the path and the name for the file you wish to save. The wall tables will be

exported to a file with the (*.AST) extension.
3.Click OK to create the file.
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9.17 Benches

The Insert Bench command of the Actions menu is used for inserting automatically a
bench into the current cross section. You can also run this command by clicking the

H button on the Lines toolbar. This command results in the creation (if required for
the cross section) of a bench line, which always belongs to the Bench Typical Task
(BNC). The shape and the insertion way of the benches depend on the parameters
that you have set in the Benches tab of the Road Preferences. You can also insert
benches collectively for all of the project’s cross sections.

Bench Preferences

To set the bench insertion preferences, run the Road Preferences command of the
Parameters menu and then open the Benches tab. The resulting dialogue box has two
groups.

Road Preferences |

General | Percentages  Benches |

Insertion Preferences

Mirarrium batrain slopes 20,000 &L
Maxzimum berrain slope 200,000 =%
Mirimum harizontal shep 2000 m

Mirimum vertical step 0.500 m

Calculation Preferences

with minimum hor, 8 vert, step j
St benches from |E||:|tl:-:|n. - I
Horizontal step 2,500 m
Vertical skep 1.000 m
Benches superekeyation 6.000 9%
Minirmwm distance of
adjacent benches 1000 m

mlv:amel|

The Insertion Preferences group contains settings referring to the criteria according to
which the program will determine whether a bench will be inserted or not to a cross
section. In the Minimum terrain slope (%) and Maximum terrain slope fields, enter the
minimum and maximum slope that two successive points of the natural sideslope must
have, in order for a bench to be inserted between them. In the Minimum horizontal
step and Minimum vertical step fields, enter the minimum horizontal and vertical
distance that two successive points of the natural terrain must have, in order for a
bench to be inserted between them. A bench cannot be inserted between points
whose slope is between the limits that you have set, but their in-between vertical
distance does not exceed the minimum value.

The Calculation Preferences group contains settings referring to the shape of the
inserted bench. In the Start benches from field, specify the way in which the benches
will be inserted. Namely, if you wish to insert the first complete step to the highest or
to the lowest point of the section to which the bench will be inserted, from the
relevant drop-down list select Top or Bottom, respectively. In the Horizontal step
field, enter the horizontal distance — width of the benches, while in the Vertical step
field enter the bench height. In the Benches superelevation field, enter the
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superelevation of each bench. When inserting benches automatically, the program
uses the insertion preferences to determine the segments to which the bench lines will
be inserted and then shapes the lines according to the bench preferences. If there are
two adjacent bench segments and you wish to join them into a single part, enter the
desired value in the Minimum distance of adjacent benches field. The program joints
automatically the benches whose in-between distance is smaller than the value which
has been entered in this field and leaves the benches whose distance is longer than
this value unaffected.

The shape of the benches is determined according to the method that you have
selected from the drop-down list at the top of the Bench Preferences group. With the
option with minimum horizontal step, the width of the benches equals to the value
that you have entered in the Horizontal Step field. If this cannot be applied (usually at
the end of the line), the resulting bench is wider but never narrower. The option with
minimum vertical step is similar, only here the bench height remains fixed at the value
that you have entered in the Vertical Step field. With the option with minimum
horizontal and vertical step, the width of the benches is the value in the Horizontal
Step field and their minimum height is the value that you have entered in the Vertical
Step field. If this cannot be applied, the program will make the benches wider.
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9.18 Batch actions

Many of the operations of the Cross Sections workspace can be carried out
collectively for a group of cross sections. Most of these operations can be found in
the Batch Actions menu. Any command contained in this menu opens a relevant
dialogue box. These dialogue boxes contain, among others, two common groups:
Selected cross sections and Cross section selection.

Sedected cross zechons 0S5
CSaction | Chamage | Bran.. | Typ Cioss Sechion | &
. POB 000,00 1
b1 o+0z2000 1 * Poinks ©
b2 Ce04000 1 * Ponts *
K] 600D 1 " Paints "
L1312 0+077.39 1 * Ponts
14 +09739 1 "Faonts
s +117.39 1 * Paoints
bCsi2 12738 1 *Ponts ©
LE 14739 1 " Pants "
L 416739 1 Wiew3D
§8 +18739 1 * Pamts *
b CC12 20122 1 * Painls *
ba 21505 1 * Ponts © [
110 23505 1 * Ponts ©
bn 425505 1 * Paiks ©
502 27805 1 * Pamts *
12 28505 1 " Panls *
b3 e30505 1 * Panitz ©
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From these groups you can select the cross sections you wish to edit.

The Selected cross sections group is comprised of a window with four columns, which
contain the names of all cross sections of the current road, their chainages, the
number of the cross section’s branches, and the calculation way of the cross section.
To select a cross section from the table, left-click on the cross section and its line will

appear colored. An icon appears on the left of every cross section’s name. The v
icon appears next to the calculated cross sections, while the ! icon appears next to
the uncalculated cross sections. The number of the cross sections that have been
selected for editing and the total number of cross sections appear next to the name of
the group (e.g. 10/26).

To select only one cross section, select the cross section from the window and press
the Space bar on the keyboard. If you wish to deselect the cross section, click again
the same button. You can also carry out these operations by using the Insert and
Delete keys respectively, or by double-clicking with the mouse. The selected cross
sections appear in blue fonts.

Anadelta Software



310 Anadelta Tessera

To select all cross sections, click the Select button at the bottom of the Cross
Section selection group. To deselect all cross sections, click the Deselect button.

The program gives you four more options. You can select or deselect certain cross
sections between two chainages. To do this, tick the Chainage check box and then
enter the respective chainages in the From and To text fields. Click the Select button
to add the cross sections to the existing set of the selected cross sections or click
the Deselect button to remove them.

If you wish to select the cross sections that have been calculated based on a typical
cross section, tick the Typ. Cross Section check box and then select the typical cross
section from the drop-down list. You can also select only single-branch cross sections
or only two-branch cross sections; to do this, tick the Branches check box and then
select one branch or two branches, respectively. Finally, you can select only the
cross sections that have been calculated or only those that have not been calculated,
by ticking the last check box and making the appropriate selection. In all cases, click
the Select button to add the cross sections to the existing set of selected cross
sections or click the Deselect button to remove them. You can also combine these
four options. Namely, you can select the uncalculated cross sections between two
chainages.

9.18.1 BatchCross Section Calculation

The actions referring to the calculation of a cross section can be carried out
collectively for all of the project’s cross sections by running the Calculation command
from the Batch Actions window. The purpose of this command is to carry out batch
calculations in the cross sections of the current road of a project. The calculations
may also include settings for the parameters of the branches, the topsoil, the pavings,
the sideslopes or/and all of the above. The window where you can make the settings
and the batch calculation is as follows,
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and appears as soon as you run this command.

The dialogue box is comprised of three groups: In the Selected cross sections and
Cross Section selection groups you can choose the cross sections to which the
calculations will be applied. In the right part of the window you will find the Calculate
selected cross sections group, where you can specify the type of the calculations
that will be applied, as well as the corresponding parameters. In the same group, you
can specify the type of the batch calculation tasks for the selected cross sections. To
define the type of the calculations, proceed in the same way as you would for a single
cross section. The calculations can be performed with Typical Cross section or with
Points. The as is option means that the calculation will be repeated with the same
Typical, which had already been used in another calculation and is different for every
cross section, or without Typical, for any cross section that had been calculated with
Points. This is very helpful when recalculation is required after editing the terrain
model, something that could affect the natural ground of many cross sections, or after
changing the diagrams (profile, width, superelevation), something that affects the
cross sections’ calculation. It is also required for the batch recalculation of cross
sections after editing one or more typical cross sections that had been used in a
previous calculation. The as is option in the Topsoil and Branches tabs has the same
meaning, namely the way in which the topsoil or the branches are calculated remains
unchanged.

In all cases, click the Calculation button for the program to start the batch
calculation. At the end of the calculation, the program informs you on the results by
displaying the relevant message in the message window at the bottom of the program
screen. Any problems that may have occurred will appear in detail in the message
window. Click the Exit button or press the Esc key to close the dialogue box and
return to the program’s main screen.
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Correction of Batch Calculation Errors

After the batch calculation, the message window shows three message categories:

e Information, referring to the start and the end of the calculation process.

e Warnings, referring to problems that occurred during the calculation of specific cross
sections and that the program solved by itself. In this case, you must check
whether the program has applied the correct solution to the particular cross
sections.

e Errors, referring to problems that occurred during the calculation of specific cross
sections and couldn’t be solved. In this case, you must go to the cross sections
involved, correct the problems listed in the message and request recalculation of the
Cross section.

Every warning or error shows the name of the cross section in which the problem
occurred. To go to the cross section, select the corresponding message from the
message window in order to highlight it and double click on it. Or, from the menu that
is displayed if you right click in the drawing area when the message is selected, run
the Cross section selection command.

To delete a message, select it, click the right mouse button, and from the displayed
menu run the Delete message command. To delete all messages of a category, select
the Delete submenu of the aforementioned menu and then select the category of
messages that you wish to delete. To delete all messages from the aforementioned
submenu, run the Al command. To save the messages in a text file, from the Save
submenu select the category of messages you wish to save. The Save dialogue box
opens and you must select the folder where the file will be saved, as well as the file
name.
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9.18.2 BatchDrawing Assignment

The actions referring to drawings can be carried out collectively for all of a project’s
cross sections by running the Drawings Assignment command of the Batch Actions
menu. Thiscommand opens the following dialog box:
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Here you can insert — create new lines into certain cross sections of a project, by
using a template line, which must exist as a drawing in the project’s internal drawing
library.

In the Selected cross sections and Cross Section selection groups, which can be
found in the left part of the window, you can choose the cross sections to which the
calculations will be applied. It the right part of the window there are two tabs that
enable you to assign drawings and insert them into the selected cross sections. From
the Selected drawing dropdown list, select the library drawing to be inserted.

From the Options tab, select the line to be created and the way in which the drawing
will be placed both horizontally and with respect to the elevation. From the Line in
which drawing will be inserted dropdown list, select the typical task in which the
selected drawing - template will be inserted in the cross sections, e.g. drawing, N.
Jersey, etc. From the Reference line dropdown list, select the line based on which the
new line will be inserted. From the Reference line S/N field, specify the serial number of
the line that will become the reference line. The S/N matters only if the selected
reference line is aline that can be found in a cross section more than once. Next, you
must select a reference line point, based on which the drawings will be applied to
every cross section. Select this point from the with reference point No field. The S/N
of a point is shown in the status bar when the point has been selected within the
drawing area. If you wish to insert the drawing to the last point of the line, you can
enter a value higher than the available points, e.g. 2000, and the drawing will be
inserted to the last point of the reference line. You can also enter negative values in
this field. If you wish to insert the drawing to the last but one point of the line, enter
the -1 value, and so on.
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In the Distance from group, specify the horizontal position of the drawing in the cross
section. You can insert a drawing in three ways:

The first way is the reference point + Dx. If you select this way, the drawing will be
inserted in such a way, so that its dependence point has the same X coordinate
with the reference line point that the user has entered in the with reference point
No. The horizontal distance that you enter in the Dx text field is added to this
coordinate.

The second way is axis based on diagram + Dx, namely the drawing dependence
point will be inserted in such a way, so that it has a fixed distance from the cross
section axis, depending on the cross section’s chainage. The distance is calculated
for every cross section from the diagram that the user selects from the Diagram
dropdown list (e.g. roadway width diagram). When diagrams referring to the left part
of the cross section are to be used, you must tick the Invert Diagram Signs check
box, so that their values correspond to the left part of the cross section. The
horizontal distance that you enter in the Dx text field is added to this diagram. If
you want to use only the fixed distance of the Dx field with respect to every cross
section’s axis, select the Without diagram option.

The third and last way to insert a drawing is to combine the above two ways. With
this method, the X coordinate of the drawing’s dependence point is the sum of the
distance entered in the Dx field, the X coordinate of the reference point and the
value of the diagram at every cross section’s chainage.

In the Elevation group, enter the position that the drawing will get with respect to the
elevation. There are four ways to insert a drawing with respect to the elevation:

The first way is the from reference line + Dh. If you select this way, the
dependence point of the inserted drawing will have the elevation of the reference
line at the distance from axis which was specified in the previous group. The vertical
distance that you enter in the Dh text field is added to this coordinate.

The second way is the from reference point + Dh. If you select this way, the
dependence point of the inserted drawing will have the elevation of the point which
was specified in the with reference point No field. The vertical distance that you
enter in the Dh text field is added to this coordinate.

The third way is the absolute based on diagram + Dh. In this case, the drawing’s
dependence point will have a variable elevation, depending on the cross section’s
chainage. This elevation is calculated for every cross section from the diagram that
the user selects from the Diagram dropdown list (e.g. road profile diagram). If you
want to invert the signs of the diagram’s values, you must tick the Invert Diagram
Signs check box. The vertical distance that you entered in the Dh text field is added
to the value that is calculated based on the diagram. If you want to use only the
fixed distance that you have entered in the Dh field, select the Without diagram
option.

The fourth and last way to insert a drawing is a combination of the second and third
ways. With this method, the elevation of the drawing’s dependence point is the sum
of the distance entered in the Dh field, the elevation of the reference point and the
value of the diagram at the cross section’s chainage.

After you have set all parameters, click the Set button. The program will inform you
that the procedure has been completed. If an error occurs during the process, the
relevant message will be displayed in the message bar at the bottom of the screen.

If you have selected a typical task of the WLL, GTT or PVL families, the program will
display the relevant dialogue boxes shown in the figures. In these boxes you must set
the properties of the lines that will be inserted into the cross sections, e.g. Branches,
Side, etc., and then click the OK button to continue and finish the procedure.
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When you have finished assigning drawings, click the Exit button to close the dialogue
box and return to the main screen.

9.18.3 BatchBenchAssignment

The actions referring to benches can be carried out collectively for all of a project’s
cross sections by running the Bench Insertion command of the Batch Actions menu.
The purpose of this command is to insert collectively bench lines of a predefined form
into the cross sections of the current road of a project. This command results in the
following dialogue box,
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which is comprised of three groups. The Bench data group contains the bench
insertion and calculation parameters, which are similar to those that you can set by
running the Road preferences command. From the dropdown list at the top of the
group, select the BNC typical task, to which the lines that will be created will belong.

After you have set all parameters, click the Calculation button. The program will inform
you that the procedure has been completed. If an error occurs during the process, the
relevant message will be displayed in the message bar at the bottom of the screen.

When you have finished inserting benches, click the Exit button to close the dialogue
box and return to the main screen.

9.18.4 BatchWallAssignment

The actions referring to walls can be carried out collectively for all of a project’s cross
sections by running the Wall Insertion command of the Batch Actions menu. The
purpose of this command is to insert collectively wall lines of a predefined form into
the cross sections of the current road of a project. This command results in the
following dialogue box,
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which is comprised of four groups. The Select wall group contains the wall insertion
parameters, which aresimilar to those that you can set when inserting the wall into a
cross section.

The Placement group refers to the selection of the wall’s place, since it cannot be
selected with the mouse during the batch insertion. If you want the wall to be placed
at a fixed distance from the axis of the cross section, tick the Dx distance from axis
check box and type the distance in the Dx field. It is also possible to add a second
distance to the fixed one; this second distance will derive from a diagram, depending
on the cross section’s chainage. To do this, tick the based on diagram from axis + Dx
check box and from the Diagram dropdown list select one of the diagrams included in
the file. When diagrams referring to the left part of the cross section are to be used,
you must tick the Invert Diagram Signs check box, so that their values can
correspond to the left part of the cross section. For example, if you wish to insert a
wall into the left side of the pavement and at a distance of two meters from the end
of the pavement, tick the based on diagram from axis + Dx check box, select the left
pavement width diagram from the Diagram dropdown list, type 2 in the Dx field and
tick the Invert Diagram Signs check box.

After you have set all parameters, click the Insert button. The program will inform you
that the procedure has been completed. If an error occurs during the process, the
relevant message will be displayed in the message bar at the bottom of the screen.

When you have finished inserting walls, click the Exit button to close the dialogue box
and return to the main screen.

9.18.5 SoilImprovementInsertion

The actions referring to soil improvement can be carried out collectively for all of a
project’s cross sections by running the Soil Improvement Insertion command of the
Batch Actions menu. Thiscommand opens the following dialog box:
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This dialogue box is comprised of four groups. In the Selected cross sections and
Cross Section selection groups, which can be found in the left part of the window, you
can choose the cross sections to which the calculations will be applied. In the right
part of the window there are two more groups, enabling you to set the Soil
improvement parameters and the Soil improvement axis elevation.

More specifically, in the Soilimprovement parameters group you can set the following:

Reference line: Select the line that will determine the X coordinates of the terrain
points from which the sideslopes of the new Soil Improvement will start. This line is
usually the Artificial Ground.

Reference line S/N: Enter the serial number of the line that will become the
reference line. The S/N matters only if the selected reference line is aline which can
be found in a cross section more than once.

Soil Improvement Line: Select the typical task in which the new line will be inserted,
e.g. drawing, soilimprovement, etc.

Reference line points for soil improvement definition: In these fields you can set the
reference line points that will determine the edges of the Soil Improvement
sideslopes (usually 1 for left and -1 for right).

Soil improvement edges distance from reference points: In these fields you can set
an additional distance from the selected reference points.

Soil improvement slopes: Set the slope that the sideslopes will have on the left and
right part of the soilimprovement.

Soil improvement bottom superelevations: Define any desired superelevations that
the bottom will have on the left and right part of the soilimprovement.

In the Soil improvement axis elevation you can set the following:

Dh: In this field, enter the elevation of the Soil Improvement with respect to the
Natural Ground or with respect to a Diagram.

Invert diagram signs: Tick this option when the Dh is calculated based on a Diagram
and the signs of the diagram values must be inverted.
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9.18.6 Guardrailmanagement

The actions referring to guardrails can be carried out collectively for all of a project’s
cross sections by running the Guardrails Management command of the Batch Actions
menu. The purpose of this command is to insert guardrails collectively into the cross
sections of the current road of a project, according to the predefined form that you
have chosen. Thiscommand results in the following dialogue box,
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which is comprised of three groups. In the Side group, select the cross section side to

which the guardrail will be inserted. To place guardrails left and right, tick both boxes.

In the Operation group, select the task you wish to perform.

e Delete: If you select this option and click the Apply button, all guardrails are deleted
from the selected cross sections.

e Insert: Select this field to activate the following options:

e according to h: In the h> field, enter the minimum Dh according to which the
guardrails will be inserted (The Dh is calculated between the elevation of the
guardrail reference point and the sideslope foot.

e Mandatory: The program inserts guardrails in all of the selected cross sections.

The F symbol appears for all cross sections in which guardrails have been placed.

After the placement of guardrails, the program performs an automatic check based on

the Checking Criteria that you have specified. If you change these criteria, click again

the Check button to apply the new criteria.

The Checking Criteria group has the following fields:

e Minimum guardrail length: In this field, set the minimum acceptable/ applicable
length of a cross section or a set of cross sections, in which a guardrail can be
placed. If the applicable length of a set of cross sections with guardrail is shorter

than this value, the F symbol appears for these cross sections.

e Minimum distance between guardrails: In this field, set the minimum acceptable
distance between two successive sets of cross sections with guardrail. If the
distance between two successive sets of cross sections with guardrail is shorter

than this value, the symbol appears for the intermediary cross sections.
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9.18.7

Batch Line Management

Anadelta Tessera offers operations for batch line management. These operations can
be carried out from the dialogue box of the Line management command of the Batch
Actions menu.
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From this box, you can perform four operations (copy, cut, modification, delete), as
described below.

The dialogue box is comprised of three groups. The Operation group is comprised of
three sections. From the top section you can select the type of the operation to be
performed, from the middle section you can select the lines to which the selected
operation shall refer to, and from the bottom section you can set the line modification
type and its parameters.

Batch Line Copy

You can copy the lines of all cross sections belonging to a typical task.

How to copy simultaneously all lines of a typical task

1.

2.
3. From the Origin line dropdown list of the middle section, select the typical task to

Open the dialogue box of the Line management command and select the cross
sections you wish to edit.
Tick the Copy - Paste check box in the middle section of the Operation group.

which the copied lines belong. If certain cross sections contain more than one lines
of the same typical task (e.g. two base courses), then in the S/N field enter the
serial number of the line you wish to copy. If this serial number is zero, then the by
Task and by Family check boxes are enabled. This means that the program will copy
all lines of the selected cross sections belonging to the typical task or family of the
selected typical task, respectively, depending on the ticked check box.

.From the Destination line dropdown list of the middle section, select the typical task

of the lines to which the data of the lines that you selected in the Origin line will be
copied. If certain cross sections already contain lines of the particular typical task,
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then in the S/N field enter the zero value. With this option, the program creates new
lines without affecting the existing lines of the selected typical task. If you enter a
value higher than zero, then the new lines that have this number will be inserted
and placed in the cross sections and any existing lines with the same number will be
deleted.

5.If you wish to modify the origin line, select the type of the modification from the
Modification type dropdown list of the bottom section. In the remaining fields, make
the necessary settings according to the selected modification type.

6.Click the Apply button to carry out the operation for the selected cross sections.
The program will prompt you to confirm that you wish to copy the lines, by showing
you the relevant confirmation message. To complete the procedure, click Yes. If the
serial number of the typical task that you selected from the Destination line
dropdown list is zero and the typical task belongs to the WLL, GTT or PVL family,
the program will display the relevant dialogue boxes, enabling you to set the
properties of the lines that will be created, such as Branches, Side, etc. After you
have set the properties for the particular lines, click the OK button to proceed. To
close the dialogue box, click the Exit button.

Batch Line Cut

You can transfer the lines of a typical task to another typical task, which already
exists or will be created in any cross section, as necessary. The procedure is similar to
the batch line copy, only in this case the origin lines are deleted permanently.

Line Modification

You can modify the lines of all cross sections belonging to a typical task.
How to modify simultaneously all lines of a typical task

1.0pen the dialogue box of the Line management command and select the cross
sections you wish to modify.

2.Tick the Modification check box in the top section of the Operation group.

3.From the Origin line dropdown list of the middle section, select the typical task of
the lines to be modified. If certain cross sections contain more than one lines of the
same typical task (e.g. two base courses), then in the S/N field enter the serial
number of the line you wish to modify. If the selected serial number is zero, then the
by Task and by Family check boxes are enabled. This means that the program will
modify all lines of the selected cross sections belonging to the typical task or family
of the selected typical task, respectively, depending on the ticked check box.

4.If you wish to modify the origin line, select the type of the modification from the
Modification type dropdown list of the bottom section. In the remaining fields, make
the necessary settings according to the selected modification type.

5. Click the Apply button to carry out the operation for the selected cross sections. To
close the dialogue box, click the Exit button.

Deleting Lines

You can delete the lines of all cross sections belonging to a typical task.
How to delete simultaneously all lines of a typical task

1.0pen the dialogue box of the Line management command and select the cross
sections you wish to edit.

2.Tick the Delete check box in the top section of the Operation group.

3.From the Origin line dropdown list of the middle section, select the typical task of
the lines to be deleted. If certain cross sections contain more than one lines of the
same typical task (e.g. two base courses), then in the S/N field enter the serial
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number of the line you wish to delete. If the selected serial number is zero, then the
by Task and by Family check boxes are enabled. This means that the program will
delete all lines of the selected cross sections belonging to the typical task or family
of the selected typical task, respectively, depending on the ticked check box.

4. Click the Apply button to carry out the operation. The program will prompt you to
confirm that you wish to delete the lines, by showing you the relevant confirmation
message. To complete the procedure, click Yes. To close the dialogue box, click the
Exit button.

Modification Types

From the Modification type dropdown list in the bottom section of the Operation group
of the Batch Line Management dialogue box, you can select the type of the
modification that will be applied to the selected lines of the selected cross sections.
The selectable modification types, as well as their relevant settings, are explained in
detail below.

Line offset
The line offset can be performed in four ways:

1.To offset lines both horizontally and vertically, from the Modification type dropdown
list select Offset by Dx, Dh. In the Define Dx group, set the horizontal offset. The
distance is given according to the cross section’s chainage from the diagram that
you select from the Diagram dropdown list. If you want to invert the signs of the
selected diagram’s values, you must tick the Invert Diagram Signs check box, so
that their values correspond to the left part of every cross section. The distance
that you enter in the Dx text field is added to this diagram. If you want to use only
the fixed distance that you have entered in the Dx field, select the Without diagram
option. In the Define Dh group, set the vertical offset. The procedure that you must
follow to set the vertical offset is the same as the one for setting the horizontal
offset.

2.To offset the lines horizontally by defining the new coordinate of a line point, from
the Modification type dropdown list select Move reference point to X. In the
reference point No field select the reference point of the line. In the Define X field,
enter the new X coordinate. The coordinate is given according to the cross
section’s chainage, from the diagram that the user selects from the Diagram
dropdown list. If you want to invert the signs of the selected diagram’s values, you
must tick the Invert Diagram Signs check box, so that their values correspond to
the left part of every cross section. The value entered in the X text field is added to
this diagram. If you want to use only the fixed value of the Dx field, select the
Without diagram option.

3.To offset the lines vertically by defining the new coordinate of a line point, from the
Modification type dropdown list select Move reference point to H. In the reference
point No field, select the reference point of the line. In the Define H group, enter
the new elevation of the reference point, as described above for the horizontal
offset.

4.To offset lines in parallel by setting the distance of the parallel offset, from the
Modification type dropdown list select Offset. In the Define D group, set the offset
distance.

Line extension

To extend lines, you must add a new point to the selected lines, either at the start or
at the end of the lines:

1.To add a new point at the start of the lines, by setting the horizontal and vertical
distances from the first point of the line, from the Modification type dropdown list
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select Extend to start with Dx, Dh. In the Define Dx group, set the horizontal
distance of the new point from the first point of the line. In the Define Dh group, set
the vertical distance. If you type the —1000 value in the Dh field, then the elevation
of the new point is determined by the program in such a way, so that the new
straight part has the same slope with the first part of the line.

2.To add a new point at the end of the lines, by setting the horizontal and vertical

distances from the last point of the line, from the Modification type dropdown list
select Extend to end with Dx, Dh. Set the distances as described above for the
extension to start.

Line interpolation

You can add a point to aline in two ways:

1.

To add a point at a fixed distance from the start of the axes, from the Modification
type dropdown list select Interpolation at X. In the Define X group, define the
position of the new point by entering the distance from the start of the axes. The
elevation of the new point is determined by the program in such a way, so that the
slopes of the straight parts of the line remain unchanged.

.To add a point at a fixed distance from a certain point of the line, from the

Modification type dropdown list select Interpolation at Dx from reference point. In
the Reference point No field, select the reference point of the line. In the Define Dx
group, set the distance of the new point from the reference point. The elevation of
the new point is determined by the program in such a way, so that the slopes of the
straight parts of the line remain unchanged.

Cropping of lines

There are four ways to crop aline:

1.

To remove aline segment before a certain distance from the start of the axes, from
the Modification type dropdown list select Crop before X. In the Define X group,
enter the distance from the start of the axes. The line segment that will be removed
is located on the left of the user-defined distance.

.To remove a line after a certain distance from the start of the axes, from the

Modification type dropdown list select Crop after X. In the Define X group, enter the
distance from the start of the axes. The line segment that will be removed is
located on the right of the user-defined distance.

.To remove the line segment before a certain distance from a reference point, from

the Modification type dropdown list select Crop at Dx before reference point. In the
Reference point No field, select the reference point of the line. In the Define Dx
group, set the distance from the reference point.

.To remove the line segment after a certain distance from a reference point, from

the Modification type dropdown list select Crop at Dx after reference point. In the
Reference point No field, select the reference point of the line. In the Define Dx
group, set the distance from the reference point.
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9.18.8 Batch Cross Sections Management

Anadelta Tessera offers features for the batch management of cross sections. These
operations can be carried out from the dialogue box of the Cross sections
managementcommand of the Batch Actions menu.
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From this box, you can perform four operations (cross section deletion, line deletion,
line offset, modification of typical task), as described below.

The dialogue box is comprised of three groups. The desired operation is selected from
the Action group.

Batch Cross Section Deletion

You can delete simultaneously as many cross sections as you wish from your project.
How to delete simultaneously multiple cross sections

1.Open the dialogue box of the Cross sections management command and select the
cross sections you wish to delete.

2.From the Action group, tick the Delete cross sections check box. To delete the
selected cross sections, click the Apply button. The program will prompt you to
confirm that you wish to delete the cross sections, by showing you the relevant
confirmation message. Click Yes to proceed or click No to cancel the procedure.

3.When you have finished, click the Exit button to close the dialogue box and return
to the Cross Sections workspace.

Deleting all Lines, apart from the Natural Ground

You can delete all lines of the selected cross sections, apart from the line of the
Natural Ground task.

How to delete all lines of the selected cross sections

1.0pen the dialogue box of the Cross section management command and select the
cross sections you wish to edit.
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2.In the Action group, tick the Delete all cross sections lines (except Natural ground)
and click the Apply button to proceed. The program will prompt you to confirm that
you wish to delete the cross sections’ lines, by showing you the relevant
confirmation message. Click Yes to proceed or click No to cancel the procedure.

3. When the procedure has been completed, click the Exit button to close the dialogue
box and return to the Cross Sections workspace.

Moving cross section’s lines

You can move all lines of the selected cross sections. The lines are moved at fixed,
user-defined distances (horizontally and vertically).

How to move all lines of the selected cross sections

1.0Open the dialogue box of the Cross section management command and select the
cross sections you wish to edit.

2.In the Action group, tick the Translate cross section lines check box. In the Dx and
Dh fields, type the horizontal and vertical distance, respectively, and then click the
Apply button to proceed. The program will prompt you to confirm that you wish to
move the cross sections’ lines, by showing you the relevant confirmation message.
Click Yes to proceed or click No to cancel the procedure.

3. When the procedure has been completed, click the Exit button to close the dialogue
box and return to the Cross Sections workspace.

Changing the Typical Task of all Lines

You can convert all lines of the selected cross sections, apart from the line of the
Natural Ground, into lines of the DRW or AUX typical tasks. This feature can be very
helpful in case you wish to view two different configurations in the same cross
section. Namely, you can first apply a typical cross section, then convert
simultaneously all lines into a Drawing and finally apply a second typical cross section
to the project’'s cross sections. In this way, you will be able to view both of the
applied solutions to every cross section.

How to change the typical task of all lines of the selected cross sections

1.Open the dialogue box of the Cross sections management command and select the
cross sections you wish to edit.

2.In the Action group, tick the Convert cross section lines into check box.

3.From the dropdown list, select one of the typical tasks [AUX] Guideline or [AUX]
Typical Slopes or [DRW] Drawing and click the Apply button to carry out the
procedure. The program will prompt you to confirm that you wish to convert the
cross sections’ lines, by showing you the relevant confirmation message. Click Yes
to proceed or click No to cancel the procedure.

4. When the procedure has been completed, click the Exit button to close the dialogue
box and return to the Cross Sections workspace.

9.18.9 Batch Cross Section Import from another Project

Anadelta Tessera enables you to import into your current project one or more cross
sections from another project. This action imports all of the desired cross sections
simultaneously.

How to import cross sections from another project
1.From the File menu, select the Import submenu and run the Cross Sections

command.
2.From the resulting dialogue box, select the file from which the cross sections will be
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copied. Next, click Open.
3. The following dialogue box appears on the screen:
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4.The displayed cross sections correspond to the file you selected previously; select
which of these cross sections will be imported into your project. Make your
selections in the Selected cross sections and Cross Section Selection groups.

5.From the dropdown list of the Road selection group, select the road whose cross
sections you wish to add into your project.

6.In the Insert new with group, define how the cross sections will be added. If you
tick the Overwrite old cross sections check box, the program will insert all of the
selected cross sections and if a cross section’s chainage coincides with the
chainage of an existing cross section, the latter will be deleted. If you tick the
Preserve old cross sections check box, the program will only insert the selected
cross sections if their chainages are different from the chainages of the cross
sections that already exist the file.

7.In the Offset new cross section’s Ch by text field, set the distance by which the
new cross sections’ chainages will be offset. Please note that the actions of step 6
above will be based on the new chainages.

8.If you tick the Typ. Tasks and Typ. Cross Sections sync box, the typical cross
sections and the typical tasks of the source file will also be copied to your current
project.

9. When you have finished, click the Exit button to close the dialogue box and return
to the Cross Sections workspace.

9.18.10 Batch Cropping of Lines

After the cross section calculation, you can batch crop the right or the left part of the
cross section at a user-defined distance from the axis. To do this, select the Crop
Lines commands from the Batch Actions menu. The following window will appear on the
screen:
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Select the cross sections you wish to crop. You can also select the Lines cropping
side, as well as the cropping distance from the axis by entering the desired value in
the Crop at field. If the segment to be removed is at the left of the axis, then you
must first choose the left side and then enter a negative value in the Crop at field.
Namely, in this case it is not enough to just select the left side.

The Crop Lines command removes the selected segment from the cross sections,
closes the cross sections and calculates them with Points, leaving the Natural Ground
line unaffected.

9.18.11 Natural Ground from Cross Slopes

Anadelta Tessera enables you to create terrain from cross slopes. This feature is
required only in cases where an approximate presentation of the natural ground is
needed, when the only known data are the profile and the cross sections. To create
terrain from cross slopes, run the Natural Ground from Cross Slopes command from the
Batch Actions menu. The following dialogue box will appear on the screen:
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To create a new terrain from cross slopes, you must first make the Cross Slopes
Diagram (if it does not exist already). To create adiagram, proceed as follows:

e From the Parameters menu, select the Diagrams command.

¢ In the resulting dialogue box, click the

button. From the resulting dropdown list,

select the diagram you wish to make (in this case, the Natural ground cross slope
diagram). The values that you will enter for the slopes will be in (%), namely for a
10% slope, simply type 10. Negative slope values mean that the ground descends

from left to right.

e Enter the desired values and click the OK button to close the window.

In this window, it is also possible to select multiple cross sections by clicking the
Select button, or you can select cross sections based on their Chainage.

In the Width left and Width right fields of the New ground section, type the boundaries
of the ground that will be created.
Click the New button to erase the old ground and create a new one based on your
settings.
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9.19 Creating Diagram from Point

The cross sections workspace enables you to create a Dx or Hdiagram, regardless of
whether the cross sections are calculated or there is only the natural ground line. This
Dx or Hdiagram will be saved in the cross sections diagrams (Parameters - Diagrams).
To do this, select the Diagram from Point command of the Tools menu. The following
window will appear on the screen,
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and you must select the cross sections whose points will be included in the diagram to

be created. Select the desired cross sections from the Selected cross sections and

Cross section selection groups.

You can select the desired point in two ways: either by specifying directly the point or

by settings the point’s distance from the axis. Both ways are explained in detail below:

Directly:

e By selecting the reference line through the from reference line field, you can enter
directly the number of the reference line’s point, based on which the diagram will be
created (-1 for the last point, -2 for the last but one point, etc.).

e By selecting the from flag option, the point to be exported is the one you have
already marked with a flag in the cross section (e.g. Pavement, Roadway, etc.).

Indirectly:

e By selecting the reference line and then the from axis option, you can set directly
the point’s distance from the axis. When the point is located to the right of the axis,
the distance has positive values, while when the point is located to the left of the
axis, the distance has negative values.

e By selecting the reference line and then the from diagram option, the point’s
distance from the axis will be determined according to the diagram’s values. If you
wish to increase the distance determined from the diagram, enter the value of the
additional distance into the Dx field. If you are referring to the left side and the
diagram’s values are positive (e.g. pavement width, roadway width), tick the Invert
diagram signs check box.

In the Diagram to be created field, you can enter the desired name of the diagram.

The with distances from and with elevations options refer to the type of the new

diagram, namely the diagram will be created based either on the point's relative
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distance from the axis or on the absolute point elevation (point profile). To save the
new diagram, click the New button.
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9.20 Excavations

The Excavation Percentage command of the Tools menu determines the excavation
percentage for all of the project’'s cross sections, so that you don't have to define
them separately for every cross section. You must, of course, use this option to
determine the excavation percentage before calculating and printing the Mass Table or
the cross sections drawings. The use of thiscommand results in the following window:

i)
By 2 x| ™ b
CSeclion| Chanage |  Sol% | Semitock% | RockX | - % | =
POB nmuﬁ 20,00 10,00 0.00
1 20,000 70,00 0.00 10.00 n.oo
2 40,000 70,00 20.00 10.00 NII]
3 50.000 70.00 20.00 10.00 0.00
1812 77.3% 70.00 20.00 10.00 0.00
4 57.3% 70.00 20,00 10,00 0.00
5 117.355 70.00 0.00 10,00 n.oo
Cs12 127.3%5 70,00 20.00 10.00 NII]
6 147.3% 70.00 20.00 10.00 0.00
7 167,395 70.00 2000 10.00 0.00
8 167 3% 70,00 20,00 10,00 0.00
co2 20,222 70,00 20.00 10,00 0o
) 215,048 70,00 20.00 10.00 NII]
10 235,048 70,00 20.00 10.00 0.00
1 255 048] 70.00 2000 10,00 0.00
5012 275 048] 70,00 2000 10.00 0.00
12 265 048] 70,00 20.00 10,00 0o
13 05, D4B| 70,00 20.00 10.00 oo
ok | canca |

The first and second columns show the names of the cross sections of the current
road (Cross Section) and their chainages. It is not possible to edit this information
here, you can only change it from the window of the Cross Section Data command,
separately for every cross section.

The next columns show the excavation percentages, which can be separated in up to
five categories. In these columns you can enter the percentages for every cross
section, by typing their values in the fields of the values table. The values are entered
in percentages, from 0% to 100%. The sum of a cross section’s excavation
percentages must be equal to one hundred.

To move between the columns, use the Tab key for moving from left to right, or the
Shif+Tab keys for moving from right to left. You can also use the arrow keys to move
up, down, right and left, while if you use the mouse you can go directly to the desired
field by clicking the right or left mouse button.

B
To copy a whole set of consecutive cells, select the desired cells and click the
button at the top right of the window. To select multiple fields, hold the Shift down
and use the arrow keys. Next, select the area to which the cells will be copied and

click the E button. If you wish to zero the values of certain cells, select the cells by
following the aforementioned copy procedure and then click the ﬂ button.
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In all cases, when you have finished, click the OK button to apply the new
percentages to all cross sections. Finally, you can import and export the excavation
percentages to/from a text file.

Names of Categories

x%|| To change the names of the excavation

percentages, open the Parameters menu
and run the Road Preferences command. In
the Percentages tab you will find the
Category Name categories’ names (K1, K2, K3, K4, K5),
KL, |Sai which are originally assigned by default by
the program (e.g. Rock, Semi-rock, Soil).
More specifically, for every category there
K3, [Rock is the Category Name text field. Type the
B desired name in this field and then click OK
to save your settings. The titles of the
ks |- columns in the window, as well as the
titles of the mass table subcolumns are
updated automatically.

Geraral Percentages I Berches ]

K2, |5|:rn| rock.

O I Cancel

Importing Percentages from a Text File

You canimport into your project all excavation percentages for every cross section, if
they are available in electronic form (ASCII text files). You can do this at any given
moment, either during the initial stage of the design or at a later stage, when
processing your design, and as many times as you wish.

How to import excavation percentages from a text file

1.From the dialogue box of the Excavation percentage command, click the j
button.

2. A dialogue box appears on the screen. Select the desired file and click the Open
button. The file to select must have the form shown in the next section.

3. Finally, the program will ask you to specify the way in which it will check whether a
cross section in the APS file exists in your project. Namely, the check will be based
on the cross section’s name or chainage.

Click the Name button for the check to be carried out based on the cross section
name, or click the Chainage button if you prefer the check to be carried out based on
the chainage.

Click either button for the update to take place; the new percentages are displayed
on the screen.

Specifications of Percentages Text Files (APS)

The cross section data in a file of this type is arranged by columns. Each row of the
file corresponds to a cross section. The form of these files is as follows:
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T T - T T - T T T T T T T T P
L| FOB 0. 000 T0.00 20.00 10.00 0.00 0.00
z 1 20000 T0.00 20.00 10.00 0.00 0.00
= F 40000 T0.00 20.00 10.00 0.00 0.00
4 3 &l 000 o.o0o 20.00 10.00 o.oo 0.o0o
5 TSI T7.395 T0.00 20.00 10.00 0.00 o.0o
L] q 97.383 70,00 20.00 10.00 0.00 0.00
7 5 117,385 0.0 20.00 10.00 0.00 0.00
& CEIZ 127,385 T0.00 20.00 10.00 0.00 0.00
] L] 147,395 T0.00 20.00 10.00 0.00 0,00
i 7 167,385 T0.00 20.00 10.00 0.o00 Q.00
i1 8 187.3895 T0.00 20.00 10.00 0.00 0.00
1z CCIz 20l.2z2 To.00 20.00 10.00 0.00 0.00
1z a 215.048 T0.00 20.00 10.00 0.00 0.00
14 10 23E.048 T0.00 20.00 10.00 0.00 0.00
1E 11 £55.048 70,00 20.00 10.00 0.00 Q.00
18 JCIE £75.048 T0.00 Z0.00 10.00 0.00 0.00
i7 1z 285.048 T0.00 20.00 10.00 0.00 0.00
iz 13 305.048 T0.00 20.00 10.00 0.00 0.00
13 5TI2 325.048 T0.00 20.00 10.00 0.00 0,00
0 14 34L5.048 0,00 20.00 10.00 o.o0 0.o0o
ZL 15 365.048 T0.00 20.00 10.00 0.00 0.0o
2z 18 385.048 70,00 20,00 10.00 0.00 0.00
23 17 405.048 T0.00 20.00 10.00 0.00 0.00
4 ia 425.048 T0.00 20.00 10.00 0.00 0.00
F43 13 445.048 To.00 20.00 10.00 o.o0o o0.0o
Ik 20 465.048 T0.00 20.00 10.00 0.o00 0.0o0
27 21 485.048 T0.00 20.00 10.00 0.00 .00
-] 2z 505.048 T0.00 20.00 10.00 0.00 0.00
] 23 525.048 T0.00 20.00 10.00 0.00 0.00
30 24 E4E.048 T0.00 20.00 10.00 0.00 0,00
Al 25 565.048 T0.00 20.00 10.00 0.00 Q.00
z 26 585.048 T0.00 20.00 10.00 0.00 0.00

The file is comprised of the following columns: Cross section, showing the names of
the current road’s cross sections, Chainage, showing the chainage of every cross
section, and five additional columns, K1, K2, K3, K4 and K5, showing the excavation
allocation percentages for every cross section.

Exporting Percentages to a Text File

You can export from your project to a text file all excavation percentages for every
cross section.

How to export the excavation percentages to a text file

1.From the dialogue box of the Excavation percentage command, click the EI Save
button.

2.1In the resulting dialogue box, specify the path and the name of the file and click the
Save button.
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9.21 Mass Table

Before starting describing the creation of a mass table, it is worth mentioning in brief
certain generalinformation that will help you better understand this procedure.

The total mass volume is the sum of the individual volumes between two successive
cross sections of the road.

Theseindividual volumes are limited, as shown in the figure below:

1.By the E1 and E2 vertical surfaces of two successive cross sections.
2.By the M1 and N2 surfaces of the sideslopes on both sides.

3. By the surface of the roadway.

4.By the F surface of the natural ground.

The necessary data for the calculation of the individual volumes are the areas of the
El and E2 surfaces and the A distance between them.

Therefore, by applying the approximate formula:

we can calculate the volume contained between the 1 and 2 cross sections for a
given ) distance between them.

MassVolume Calculation Methods.

Two methods are commonly used for the approximate calculation of the mass volume:
the method of average surfaces and the method of applicable lengths.

Let’s assume that in a complete cutting (or filling) you have the successive cross
sections 1,2,3,..., whose respective areas are E1, E2, E3,... The distances between
the cross sections are A1, A2, A3, ...

Method of Average Surfaces.
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By applying the familiar formula,

E, +E,

2w

[E=]

the result will be:

E,+E, E,+E, E,+E

2~ 2 2

4

The

are referred to as average surfaces and therefore the

calculation of the V volume with the use of the above formula is referred to as method

of average surfaces.

1?\1E11?~q ERE. N

Method of Applicable Lengths.

The aboveformula can also be written as follows:

Ay + g
2 2 - 2

=E, +

Ayt hy
2 2

iy by + 1oy
> .

The

= are referred to as applicable lengths and therefore the

calculation of the V volume with the use of the above formula is referred to as method

of applicable lengths.

_______

......

_______

The formula commonly used is:
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Through the typical tasks, the user can define the number of the available columns
that may be displayed in the mass table, as well as their titles (the title must be short
and it cannot occupy more than two lines per column). The program calculates, if
applicable, the length and area of every typical task — line of a cross section (for the
method of average areas, the program calculates the average length and area
between two successive cross sections). During the mass table calculation, the length
or the area are multiplied by the applicable length or by the distance between two
successive cross sections (depending on the method that is applied) in order to give
the respective surface and volume quantities. These quantities are summed up
cumulatively. Each column of the mass table can be divided in a maximum of twenty
(20) subcolumns and when the mass table is being created, you can select the
subcolumns you wish to be displayed. These subcolumns are the Area with the
respectively produced Volume, the Length with the respectively produced Area, the
Current Meters, and, for every category of allocation percentages (K1, K2, K3, K4 and
K5), the percentage, the allocated area and the allocated volume.

As shown in the figure below (mass table):

1st Line Left 1zt Line Right
2nd Line Left Ind Line Rlight
3rd Lime Left 3rd Line Right
dth Line Left 4tk Line Right
Sth Line Left th Line Right
MASS TABLE
General Data - -
Cross section | Chainage | Distance | Applicable Filings Cutings
Marme Fo=ition Between Length Area alurme Area Volurmne

POB 0.000 Eg Eg 1000 0.00 0.00 0.00 0.00

1 20.000 2000 2000 40.00 200 .00 22 BH 45720

2 40,000 2000 2000 225 45.00 47 B3 852 50

3 B0.000 1798 18.70 1.90 3552 40.28 764,25

TS12 77.395 2000 18.70 7.58 143 58 4M 451 E1

4 97,395 2000 2000 18.03 360D 13 G 27360

5 117.395 000 1500 973 145 85 16.15 242325

CE2 127395 2000 1500 8.4 124 35 1784 257 B0

il 147 395 2000 2000 837 187 .40 291 25820

7 167.395 2000 2000 7.14 142 80 137 B7.40

B 187 385 83 1692 1887 320 .88 128 55 63

Col2 201.222 e 1383 207 30523 .11 24,50

q 25048 2000 1692 16.44 278.08 893 167.97

10 235 048 2000 2000 18975 385.20 11,28 22780

11 255048 2000 2000 14.71 284 20 16,63 332 50

512 275048 0.00 1500 098 14940 2392 35880

12 285 048 2000 1500 625 375 30.27 454 05

13 305042 2000 2000 0.00 0.00 7449 749,80

T2 325 048 2000 2000 0.00 0.00 20,74 57480

14 345 048 — 2000 0.04 0.50 11.01 22020

In addition to the user-selected columns, the mass table always contains the columns
that show the cross section’s name, the cross section’s chainage, the distance
between and the applicable length (if this is the selected method), based on which the
volumes and surfaces will be calculated.
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9.22 Mass Table Creation

To open the mass table creation window, go to the Print menu and run the Print mass

table command.
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When creating the mass table, you can first select some general information that you
wish to view at the top of the mass table’s first page. To do this, use the fields of the

window shown below:

X

Main Tithe of bMass T able
~Leit lites ~Hlight fitlez
{13t Line Leit [ 15t Line Right
|2nd Liree Left | 2nd Line Right
|3rd Line Leit [ 3nd Line= Right
|d|h Lirie Ledt |-uh Line Right
[5th Line Len | 5th Liree Right
Save ‘Defaut’ | Load ‘Defaut” | ok | Cance

To open this window, click the E Table Titles button. In the Main title of mass table
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field, enter the main title of the table. In the next two groups, enter the left and right
titles respectively.

To change the names of the titles for the Fixed Columns and the Mass Haul

Subcolumns, click the Fixed columns ﬂ button to open the window shown below:

5
1 Fixed Columnz
|Er|:u33 sechion’iM ame
|F'rl::\-1us Subkotal |Ehamgc'-.|}u:|$|lll:n
|Subtotal | DistancehB etween
[Total |Apphcatle\Length
| Mazs Hau Subcolumis
[Mass Haul
Cuttings huath expanzion
|Trans:‘c|
[Suplus'l. Cutlings
[Surphust Filrgs
|‘-"olume'-.frun shal

Char & creates a new line
Save ‘Delauk’ | Load “Defaul” |

0K I Cancel I

In the two groups of the window, enter the titles for the axis data and for the mass
haul, respectively.

Next, select the columns, namely the quantities that will be printed in the mass table,
as well as the quantity type (area, volume, length, etc.). From the Available Columns
check list, which contains all columns of the Mass Table that were defined in the
typical tasks, select one or more columns by clicking in the box next to the column’s
name. The column’s name will be immediately displayed on the Selected columns -
subcolumns List. From the Subcolumns check list, select the desired subcolumns you
wish to include in the current column. The columns and subcolumns of the Mass Table
are displayed in the order they were entered. If you wish to change their order of
appearance, use the mouse to select the column or the subcolumn you want to move,
then drag-and-drop it to the desired position.

If you want to change a subcolumn’s name, select the subcolumn, click the right

mouse button, and from the displayed menu run the Rename command. In the
resulting dialogue box,

%7 Rename quantity sub-column -0 x|

Renaming of Walume

OF. Cancel |

type the new name of the subcolumn and click the OK button.
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If you have selected to calculate the mass table for a set of cross sections by
applying the method of applicable lengths, then you can choose whether the
applicable length of the first and last cross section of the set will be calculated with
the contribution of the previous and next cross section, respectively, by enabling the
Include unselected cr. sections option.

Next, you can proceed to the calculation of the mass table by clicking the Print
button. When the calculation is completed, the Mass Table Preview window opens and
you can print the mass table.

Mass Haul
Especially for the Mass Haul column, please note that:

e The program will display the mass haul for two quantities. The first quantity is the
one that has been marked with an + in the Selected columns-subcolumns list and is
deemed positive (usually the cuttings) and the other quantity is the one that has
been marked with an - and is deemed negative (usually the fillings). To mark a
quantity as positive or negative, select the quantity from the Selected columns-
subcolumns list, click the right mouse button, and from the displayed menu, select
Positive for mass haul or Negative for mass haul, respectively.

e When selecting columns, the table must also show the columns that contribute to
the mass haul (e.g. cuttings and fillings) and then the mass haul column.

e Before the calculation of the table, you must also define the relevant expansion
coefficients, in order that they are properly included in the volume calculation.

Text Font

You can select the font that will be used for printing the mass table, as well as the
font size and style.

To change the font or the font size — To use bold or italics in selected text or
numbers

1.In the Mass Haul dialogue box, click the /4 Font icon.
2.In the dialogue box of the Font command,
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Font 2 x|

Font; Fant ztyle:
Ok I

Im IHeguIar
PAI
Arial Black el it Canicel |

€} Arial Manow Bald

(} fial Rounded MT Bol Bold Italic
{} Anial Unicode M5

T EarkGathic Lt BT

B BarkGothic MdBT  *)

~ Effects ~ Sample
[T Stikeout
[ Underline LaBhboBf
LCalor:
I- Black | | Script
I Greek LI

select the desired font from the Font list, and then select the desired script from

the Script list.

3. From the Size list, select the desired font size.

4.From the Style list, select the desired font style. The Sample preview field shows
how the text will be displayed according to your settings.

5.In all cases, click the OK button to close the dialogue box, save your settings and

return to the previous dialogue box.
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9.23 Mass Table Printing - Export

You can print the Mass Table through the environment of Tessera. You can also
transfer the Mass Table data to Microsoft Excel, for further processing.

Mass Table Printing- Export

To print the Mass Table, follow the two simple steps below.

1. Select a printer and set its properties (paper size, orientation, etc.).

2.Request the calculation of the mass table quantities and the layout of the mass
table according to the print preferences.

The steps for printing the Mass Table are described in detail below.

Printer Selection — Print Properties Setting

First you must set the print preferences, such as the orientation and the paper size.

How to set the print preferences

1. From the Print menu, run the Mass Table Print command and then click the EI icon.
2.In the Print parameters dialogue box,

Printsetup 2x|
Pricter
Mame: |HF‘I Dfficejet Pro LTE00 Sens: j Propeties.,

Statuz;  Ready

Type: HF Officeget Pro L7EO0 Senes
Where:  DificejetProl 7800

Camment:

select one of the available printers from the drop-down list of the Printer group. The
other fields of the group show information about the selected printer, such as the
status, the model, the port or the location of the printer, as well as any additional
user-defined information - comment.

3.To change the print options, click the Properties button.

4.In the Size field (paper size) of the Paper group, select from the drop-down list one
of the available paper sizes. In the Source field, select one of the available paper
feed trays.

5.In the Orientation group, select the orientation of the text on the paper for printers
that support landscape orientation (Horizontal) or portrait orientation (Vertical).

If you change the current printer, the settings that are supported by the new printer
will be kept, while all other settings will be replaced by the default settings of the new
printer.
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Mass Table Preview

When you have finished setting the print preferences according to the aforementioned
procedure, you can first display the print preview of the Mass Table and then print the
table.

To preview a Mass Table

1. Click the Print button. The Mass Table Preview window appears on the screen.

-0l
wl = o eSS Pagelﬂ
MASS TABLE =l
- G.EI'I eral Datﬁ_’ - Filngs Cuttngs
Cross section | Chainage | Distance | Applicable
Mame Fosition Eetween Length Area Volume Area Yolume
P8 0.000 % 10.00 0.00 0.00 0.00 0.00
1 20.000 w 20.00 40.00 B00.00 22.86 45720
2 40.000 W 20.00 2.25 45.00 47 B3 852 .60
3 G0.000 'W 18.70 1.80 35.52 40.38 764.25
TSI12 77385 w 18.70 7 68 143 58 241 452 61
k] a7.385 w 20.00 18.03 360 60 1368 27360
5 117 385 w 15.00 9.73 145 95 16.15 242 25
csi2 127 385 =000 15.00 B.29 124,35 17.84 267 &0
il 147 395 o000 | 20.00 9.37 187 40 1291 258.20
7 167 385 2000 20.00 714 14280 3.37 G740
2 187 385 1383 16.92 18.97 32088 3.88 6563
Lo 201222 1383 | 13.83 22.07 a05 .23 B.11 .50
d 215048 000 | 16.92 1644 27808 9.93 167 497 -
10 235 048 =00 | 20.00 18,26 38520 11.38 22780
1" 255048 =000 | 20.00 14,71 284,20 1663 33260
SCI 275048 000 | 15.00 9.96 14840 2382 358 80
12 285048 T 16.00 B.28 9375 a0z 454 05
13 305 048 T 20.00 0.00 0.00 744 748 80
5TI2 325048 0001 20,00 0.00 .00 28.74 574.80
14 345048 50100 20,00 0.04 0,80 1.0 22020
15 355 048 T 20,00 (1 65 13,00 11,08 221 60
16 385048 5001 20,00 .00 .00 14 81 296,20
17 405048 000 | 20,00 0.00 0.00 15,20 304.00
18 425048 T 20,00 0.00 0.00 17.0M 34020
19 445 48— 20,00 01.00 (.00 2487 447 40
= P 20,00 e e e P pEre =
1] | ¥z

2.Click the maximize button in the title bar to view the window on full screen.
3. This window is comprised of the following items:

e Preview: the bottom part of the window where the image of the whole or part of the
table’s page is displayed.

e Toolbar: this is located at the top of the window. It carries the buttons that control
the transition from page to page and the modification of the size of the page’s

viewable area R I e s Page 1 /1

More specifically, the buttons of the toolbar are the following in order of

appearance:

First page: Left-click on the first button to view the first page.

Next page: Left-click on the second button to view the next page.

Previous page: Left-click on the third button to view the previous page.

Last Page: Left-click on the fourth button to view the last page.

Zoom In: Left-click on the fifth button to zoom in on the page. The Zoom feature

does not affect the print size.

e Zoom Out: Left-click on the sixth button to zoom out of the page. The Zoom
feature does not affect the print size.
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e Full Frame: Left-click on the seventh button to return to the original view of the
mass table.

e Print: Left-click on the eighth button to set the options before printing and to print
the Mass Table.

e Page Information: This section displays the number of the current page and the
number of the total pages of the mass table.

Mass Table Print

You can print the whole Mass Table or part of it in one or more copies.

How to print the Mass Table

1.In the preview window, click the El button.

2.In the dialogue box of the Print command, make the desired settings.
3.Click the OK button to start printing the Table.

If desired, you can print only part of the Mass Table in more than one copy.

Exporting the Mass Table to Microsoft Excel

You can transfer the Mass Table data to Microsoft Excel for further processing.

How to transfer the Mass Table data to Microsoft Excel

Export
1.In the Mass Haul dialogue box, click the il button.

2.1In the resulting dialogue box, specify the path and the name of the file and click the
Save button.
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9.24 Dimensioning Points - Roadlines

To go to thedimensioning mode, lick the E button on the View toolbar. In the cross
section you can see the dimensioning and roadlines points, which determine the
dimensions on the printout and create the roadlines in the Horizontal Alighment.

Point flags ]

Cross Section dimensioning
[+ Distance

[v Superelevation

Horizonkal slignment update
[ Pavement

[T Roadway

[ 1st Ditch deep point
[T 2nd Dikch deep paint
[ Ditch Edge

[~ Sideslope Stark

[ Sideslope end

For a point to be taken into account in the printout dimensioning, select the point and
from the Flags definition form, select Distance if you wish to view the distance
between two successive points, or Superelevation if you want to view the
superelevation of the segment to which the point belongs. If you want to view both
the Distance and the Superelevation, select both options.

During cross section calculation with Typical, dimensioning is performed automatically if
these points have already been defined in the typical cross section.

From the second section of this form you can define how the Horizontal Alignment
roadlines will be created. More specifically, you can define the cross section points,
whose distances from the axis will be transferred to the Horizontal Alignment when
you run the Update roadlines from Cross Sections to Horizontal Alignment command.
This kind of definition allows for a fully parametric configuration of the roadlines in the
Horizontal Alignment, so that the roadlines reflect the calculated structures in the
Cross Sections in the best possible way.
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9.25 Print Setup

In order to print-draw the cross sections, use the commands of the Print menu. The
commands of this menu are:

1. Page Setup.
2. Print Preferences.
3.Cross Section Printing.

These commands must be used in the order they appear in the print menu.
Print Preferences

The cross sections printing settings include the scale, the page margins, the font size
on the printout, as well as some more detailed settings. To make the aforementioned
settings, run the Print preferences command of the Print menu. The resulting window
has three tabs:

1. The Configuration tab.

2.The Text options tab.
3.The Settings tab.

Configuration
Cross Section Printing Preferences x|

[ Corligiasiion | Tes options | Settings

Scales [ Distance behween cross sections | | Page maigins
1450 Horzantally ~ fem) [0.50 Top  fem) [0.00 Beitom ferm] |0.00
0.50 Le=ft | (000 Right  [zm] |0.00
F 17 IT . "n"ﬂhl::!‘j.' |L'.I'l'|| | | [ ] g" [ ] |
[ Cioss sechons pef page | Dmensiarang i
I RN 200 & &l that fit Position Superelevations
" an Tol
I \ = p ™ walues on
1/ |250 ”o = = gver the Floadway co -
; c i ) fem) [0.30 = walues and amows
-1/ l—bI 1033 sechion scanning -
" Horizontal
—Foad prafile H from— * Wartical T esrain bmitz far prirting
- - L ; )
" Profile - Prirting texts I = mwnﬂ“:&tﬂh BIEL I?.mm‘nﬂ Fig
€ Conshuction Sioss seclion ;| CROSS SECTIO oo [0 [1500 S 1500
™ Puafile + Dk Geale - [SCALE L

Save 'Default’ Load “Defaul” ]

The Configuration tab enables you to set multiple scales, so that the program may
select the most appropriate one. In the Scale group, you can set up to five scales. To
enable or disable a scale, tick or untick respectively the check box to the left of the
scale. You can also set directly the value of every scale, by typing it in the right
check box.

In order to print the cross sections, the program places the cross sections starting
from the top left part of the page and continuing down or to the left, depending on
your selection in the Cross section scanning group. For every cross section, the
program checks whether it fits into the available height and width of the page, and if
not, it places the cross section by using a lower scale. If the cross section cannot be
printed in any scale, then the program adds this cross section to those that do not fit
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in the page and proceeds to the next cross section. When printing is completed, the
program informs you on the cross sections that were not printed; these cross sections
remain selected.

In the Cross sections per page group, tick the Up to check box and enter the desired
value to set the maximum number of cross sections that will be printed on one page. If
you wish to print on one page all of the cross sections that fit, tick the all that fit
check box.

In the Distance between cross sections group, set the distances between two cross
sections that will be printed on the same page. In the Horizontally (cm) and Vertically
(cm) fields, enter the horizontal and vertical distance, respectively. In the same way
(in cm) you can set, if desired, the margins that will be left around the page, by
entering the relevant values in the Top (cm), Bottom (cm), Left (cm) and Right (cm)
fields of the Page margins group.

In the Natural ground printing limits group, set in meters the natural ground and the
topsoil that will be printed left and right to the extremes of the cross section works
and from the axis. If you wish to print the whole natural ground, simply enter a high
value, e.g. 200. If you tick both check boxes, namely from construction (m) or/and
from axis (m), the program calculates both distances and draws the natural ground up
to the longest resulting distance.

The Dimensioning group refers to the dimensioning of the cross sections’ roadway and
to the printing of the superelevations. If you wish to place the dimensions on top of
the cross section, tick the Position check box. If you wish to place the dimensions at a
fixed distance, over the roadway, tick the Over the roadway check box and in the
field below, enter the distance in centimeters. In the Superelevations group, select
whether the printout will include only the values of the superelevations or both their
values and their arrows.

Text options

x
Configueation | T&s opiicrs | S etfings |
Codior Fioenk Size Di=F Layer
W Road Title {J8lack =] [eie .| [ois0 [FoeD_TITLE
[ Ciogs s=ction Mame-Ch ||:|E|ack ﬂ | ' _| |n15n |SE|2_INF|:|
o Ousnities [CDtack N B .| [pr00 " [PoSOTHTES
¥ Peicentages (mE = Jes | [owoo " [PeR_cENT
¥ Dimersioning {Tetack =] |ene _| {0100 [DlasTasElS
W Referenc=El {Tetack N .| o110 [H_REF
W Asis data | Btack =] Joia ] [0 =
F Legend DxH [etack =] Jeis o N CRET (2
R Frame [(Jetack I B O O RIS
7 Scale [TBtack N Lo foroo T Jrumera
Save "Defaul” ] Load “Defaul” ]

In the Text options tab, you can choose which of the available texts will be displayed
on the cross section printout, by ticking the respective check boxes. You can also
select the font, the font color and the font size. If the cross sections are to be
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exported in a DXF file, in the same tab you can select the layer to

exported.

Settings

Cross Section Printing Preferences

Appeaance ofder in quarntity legend

Appesrarce arder n Dy - H legend

which a text will be

| Awailsble mass table colenrg
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[ sideslope Caating
[#] Outer Guther Filling
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[#] Embarnkmeri Layer

Available tasks

[ Roadway

O Drain Layer

O wearing Cowse
O Surtacng

O Bedding Layer
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O Guideline
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O sideslope Costing

Save Liefault” Load "Urefaul™

This Settings tab is comprised of two groups.

In the Appearance order in quantity legend group, select the areas or the lengths that
will be printed below the name and chainage of the cross section. In the Appearance
order in Dx-H legend group, select the lines whose coordinates will be printed in a
legend below the cross section drawing. Note that these settings are also available in
the dialogue box of the Typical Tasks command.
The procedure is the same for both groups: If you want to print a quantity or a task,
tick the check box next to its name. If you wish to change the order of appearance on
the printout, use the mouse to select the desired quantity or task, and then drag-

and-drop it to the desired position.

Anadelta Software



Cross Sections 347

9.26 Cross Sections Printing

To print cross sections, run the Print cross sectionscommand of the Print menu.

=
e
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D+000.00
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Wi 09739 1 Wiew3D
@5 011739 1 ViewdD r &y ¢ Seiect | Desslect |
WSz Iz 1 Wiew 3D | | [ :
@ D+147.39 1 Wiew3D  Indoimaation
w7 HEFIS 1 Wies 3D
W3 +187.39 1 Wiew3D
W CO2  e2001.22 1 Wiesw D
"k 21505 1 Wiew 3D
W10 423505 1 View3D
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W50z 27805 1 View3D _
la12  neoesns 1 Wiran Ay = Print | Ext |

[
The ) o buttons at the top of the resulting window open the dialogue boxes for
setting the print preferences and the page setup preferences, respectively. From the
Selected cross sections and Cross section selection groups, select the cross sections
that will be printed.

To preview and then print the selected cross sections, click the Print button. A
window will appear on the screen, showing the print preview for the selected cross
sections.

To print the cross sections drawing, click the EI button in the preview window. The
dialogue box of the Print command opens and you can make your last settings before
printing the cross sections. Next, click the OK button to start printing.

To close the preview window, click the Exit button. The Information group shows you
how many cross sections have been selected, how many pages are required for
printing the selected cross sections, and how many cross sections fit in the page
margins, according to the page setup. If you printed the cross sections (not just
previewed them), then only the cross sections that didn't fit in the page margins will
remain selected, otherwise all cross sections that you selected before the preview will
remain selected until you print them.
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9.27 Data Export
Exporting Lines to an ASCII File

The cross sections’ lines can be saved in an external text file.
How to export the cross sections’ lines to an ASCII file
1. From the File menu, select the Export to ASCIIsubmenu and run the Lines command.

2.The following dialogue box appears on the screen:
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W2 0+28505 1 Wiew 3D
w13 e 30505 1 Wi 20
WETI2 03505 1 Wiew 2D
W4 03505 1 Wiew3D ﬂ
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TR e e
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Save Exat

From the Selected cross sections and Cross section selection groups, select the
cross sections whose lines will be included in the new file.

3. Next, open the Export line tab and select the line you wish to export as well as the
file type. Select the line from the Line to save drop-down list and in the S/N field
enter the line’s serial number, in case that a cross section has more than one lines
of the same typical task. If the value you enter is 0, then all cross section’s lines of
the selected typical task will be exported. In this case, the points between the lines
are separated in the text file by a set of two numbers, -98765 -98765. This
separation is also taken into account when importing multiple lines from a text file.
You can create three types of files. The File with Dx — H option results in a file, in
which the line coordinates are determined according to the distance from the axis
and the absolute elevation. With the File with Dx - Dh option, the line coordinates
are determined according to the distance from the axis and the elevation
discrepancy from the profile elevation in the cross section. Finally, when the File
with X,Y,H option is selected, the coordinates of the lines’ points are determined
according to the Horizontal Alighment of the road. If you select the All points
option, the resulting file contains all points of the selected line. If you select the
Selected option, the resulting file contains up to three points, depending on the

Anadelta Software



Cross Sections 349

ticked check boxes. One of these points is on the axis and the other two are
defined from the start or/and the end of the line. The points in the file appear in
ascending order according to the chainage, and the points of the same cross
section are shown from left to right.

4. After you have set all parameters, click the Export button. Specify the path and the
name of the file you wish to create.

5.Click on OK to create the file. The lines’ coordinates will be exported to the specified
file that will have the ACS extension.

How to export one line point per cross section to an ASCII file

From the File menu, select the Export to ASCII submenu and run the Lines command.
The following dialogue box appears on the screen:
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Save Exit

From the Selected cross sections and Cross section selection groups select the cross

sections whose points will be exported to the new file.

Next, open the Export point tab. You can export a point in two ways: either by

specifying directly the point or by setting the point’s distance from the axis. Both

ways are explained in detail below:

Directly:

e Select the reference line and from the from reference point field, enter directly the
number of the reference line’s point that you wish to export (-1 for the last point, -2
for the last but one point, etc.).

e With the from flag option, the point to be exported is the one you have already
marked with a flag in the cross section (e.g. Pavement, Roadway, etc.).

Indirectly:

e By selecting the reference line and then the from axis option, you can set directly
the point’s distance from the axis. When the point is located to the right of the axis,
the distance has positive values. When the point is located to the left of the axis,
the distance has negative values.
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e By selecting the reference line and then the from diagram option, the point’'s
distance from the axis will be determined according to the diagram’s values. If you
wish to increase the distance determined from the diagram, enter the value of the
additional distance into the Dx field. If you are referring to the left side and the
diagram’s values are positive (e.g. pavement width, roadway width), tick the Invert
diagram signs check box.

The Point displacement option enables you to move the selected point on the cross

section according to the distance that you enter in the relevant field; the

displacement does not affect the point’s elevation.

After you have set all parameters, click the Export button. Specify the path and the

name of the new file and click OK to create the file.

You can also export the following items to an ASCII file:

e Percentage Export: This command exports the percentages of every cross section.
The resulting file will have the .APS extension and shall include the Cross section
name, the Chainage, and the percentages of the Soil, the Semi-Rock and the Rock.

e Cross Sections Data: With this command you can view in a file all of a cross
section’s data. The file will have the .TXT extension and shall include the Cross
section name, the Chainage, the X and H of the ground (point on axis), the Azimuth,
the cross section Angle, the cross section Distance from the main axis, the Oblique
width of the left and right pavement, and the Oblique width of the left and right
roadway.

e Calculation Data: This type of export allows you to view in a table the way in which
the cross sections have been calculated. The resulting file has the .TXT extension
and includes the following information: the Cross section name, the Chainage,
whether or not the chainage has been calculated, the Calculation way (with Typical
or with Points), the Typical cross section that has been used, the Paving left and
right to the axis, the left and right Sideslopes, as well as whether there is a left and
right Guardrail.

e Applied Walls: This command exports all data of the applied walls. The resulting file
will have the .TXT extension and shall include the Cross section nhame, the Chainage,
the Side to which the wall has been applied, the wall height, and the wall type
(Filling/ Cutting).

Exporting Files to DXF

From the dialogue box of the Typical Tasks command of the Parameters menu, you
can select the form and the appearance of the lines, as well as the lines that will be
exported to the DXF file and the layer to which they will be exported.

The form of all other elements that will be exported, is defined from the dialogue box
of the Print Preferencescommand of the Print menu. Type the names of the layers for
every category of elements in the respective Dxf layer text box.

How to export data to a DXF file

1. From the File menu, select Export to DXF.

2.Select the desired cross sections from the dialogue box that appears on the screen.
From the Selected cross sections and Cross Section Selection groups, select the
cross sections that will be printed.

3.Click the Export to Dxf button. The Export Cross Sections to Dxf window will open,
showing you a preview of the cross sections. The window is similar to the Print
Cross Sections window and most icons are the same in both windows. The only
difference here is the Dxf Export icon instead of the printer icon.

4. Click this icon and in the resulting dialogue box, enter the name of the DXF file in
the File Name field.

5.1In the File Type field, select the type of the file according to the desired version, 14
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or2000.
6. Finally, click Save to complete the creation of the file.

All of the selected cross section will be included in the same DXF file. The layout will
be the one that you have selected in the Print Preferences. Before exporting the file,
you must have also set the correct drawing scale, which also determines the font size.
Throughout the program, the data size (names, terrain point elevations, PI names,
station names and any other text) is given in cm. In a DXF file, this size is translated
into “universal” m. The conversion takes place by using the drawing scale.
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10 Composite Cross Sections
10.1 Horizontal Alignment

The composite cross sections presuppose that at least one or more roads (dependent
— secondary) in the Horizontal Alignment workspace must have cross sections on the
extension of another road’s (main road) cross sections. To create composite cross
sections, proceed as follows:

After the creation of the roads (main and secondary or only secondary) and the
stationing of the main road, you must proceed to the stationing of the secondary road
based on the main one. To do this, from the Road Design menu, select the Stationing
submenu and then run the Stationing (Partial/Dependent) command. In the resulting
window,

m x| select whether the dependent

stationing will be applied to the
whole secondary road or to a
Frarm Ch Ta Ch specific part of it. This part is
Im— W defined in the From Ch. and To

Ch. fields. Tick the Depending on
road field to choose the road
based on which the stationing of
| =l the secondary road will take
place.

[T Depending o read

Station Orientatiar
b aximum angle

|45
) Perpendicular tomain road

£ With central prajection I j

% Perpendicular to zecond,

0k Caricel

In the Station Orientation group, select one of the available options:

e Perpendicular to main road: With this option, the cross sections of the secondary
road become extensions of the main road’s cross sections. In the Maximum angle
field, enter the maximum allowable angle from the perpendicular to the secondary
road’s axis; the cross sections that have an angle higher than this value will not be
inserted in the secondary road.
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Main road

;;;_#;——?——-.

\". Secondary road

T

e Perpendicular to secondary road: With this option, the positions of the main road’s
cross sections are projected to the secondary road. The resulting cross sections are
perpendicular to the secondary road. This type of dependent stationing does not
generally result in composite cross sections.

Main road

Secondary road

e With central projection: If you select this option, then, apart from selecting the
main road on which stationing will be based, you must also select another road -
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axis, on which central projection will be based. With this option, the cross sections
that will be created in the secondary road can be used for the creation of composite
cross sections. The resulting composite cross sections will be placed at two
intersecting levels, whose sections will be vertical lines, passing from the points of
intersection with the central projection axis.

Main road

Central projection axis

I

Secondary road

Next, the appropriate updates must be carried out separately for every road, from the
Horizontal Alignment to Profile and from the Horizontal Alignment to Cross Sections.
Then you must create the composite cross sections from the main road. To do this,
select the main road, open the Project menu, run the Manage command and in the
Update group, select from Horizontal Alignment to Composite Cross Sections.
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10.2 Profile

An important tool for studying the profiles of roads that are involved in the creation of
composite cross sections is the New Tangent Curve from projection command of the
Profile menu. This command enables you to view the road profile of a secondary road
in the current profile.
The elevation can be calculated either directly from the road profile of the secondary
road or from the road profile diagram that exists in the horizontal alignment of the

secondary road.

Note that a road’s cross sections do not always depend on the other road.
For the aforementioned operation, open the Profile menu and run the New Tangent
Curve from projection command. The resulting window that appears on the screen,

V7 select road

Height: from projection (Horizonkally)

Frarm Harizantal slignment | Fram Profile I

Road 3

Zancel

Ik

has two tabs, which include all of the
project’s available roads. To update using the
data of the road profile diagram of the
Horizontal Alignment, select the road that is
displayed in the From Horizontal Alignment
tab. To update using the data of the road
profile curve of the profile workspace, select
the corresponding road in the From Profile
tab. Click the OK button to confirm your
selection and return to the Profile workspace,
or click Cancel to undo your selections.
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10.3 Cross Sections

In the cross section’s workspace of every road, you will notice that the axis of the
other road appears at the positions of the composite cross sections. The axis of the
current road appears in red, while the axes of all other roads appear in blue.

After the calculation of cross sections (separately for every road), you will notice that
the outline of the every separately calculated cross sections appears in the cross
sections space. To view the composite cross sections, you must go to the respective
workspace either by using the drop-down list in the View toolbar, or by clicking the
respective button at the bottom of the screen (in the same way that you are
transferred to the cross sections of a road).

The Oblique Widths must be used for the dependent cross sections (of the secondary
road), so that the widths, which are increased due to the obliquity of the cross
section, as well as the superelevations and slopes are defined more accurately. For
the batch calculation of the cross sections with the use of the oblique values, select
Calculation from the Batch Actions menu and then open the Paving-Slopes tab to
enable the Use oblique values option. If you want to apply the oblique values to a

particular cross section, click the 20 button.

After you have selected the cross sections of the secondary road by using the oblique
values, keep inmind that the values of the typical cross section will be distorted (e.g.
encasing solids, paveway - shoulder superelevation, sideslopes slopes).

Cross Sections Composition

In the Composite Cross Sections workspace, you will notice that a new menu
(Composite) appears next to the Batch Actions; this Composite menu is enabled only
if you are currently on the composite road. Therefore, to display all calculated cross
sections in the composite cross sections space, from the Composite menu select the
Update Composite Cross Sections command. To update only the current cross section,

from the same menu select Update Composite or click the ~ button. All lines of the
calculated cross sections of both roads will appear on the screen.

Composite Cross Section Preferences

To define the preferences for the calculation of composite cross sections, from the
Composite menu select the Composites’ Preferences command. In the resulting
window that appears on the screen,
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x|| You can select the Road calculation order and
the method that will be used for the composition

—Foad calculation order—————————— of the cross sections.
Foad [ To change the road calculation order, select the
Foad 4 road (e.g. Road 1) and drag it below Road 2, if,
Road 5 for example, you want Road 1 to be the second

road that will be calculated. If you want to
disable a road so that it does not appear at all in
the Composites workspace, left-click in the
relevant check box to untick it. In the
Composite cross section with group, select a
unique artificial ground if you want the cross
sections to have a single artificial ground line, or
select many different artificial grounds, if you
want the composite cross sections to have
different artificial grounds.

Artificial ground caloulation———————
% unique one

" one per road

Ok

Click the OK button to confirm the changes and return to the Composite Cross
Sections workspace.

To set the preferences for a particular cross section, from the Composite menu select
Cross section preferences or click the =~ button. The same window appears, only
this time the changes you are making are applied only to the current cross section.
After the update of the composite cross section and the setting of the preferences,
you can proceed to cross section calculation by running the Calculation command of
the Batch Actions menu. Now all composite cross sections will have been calculated
with Points. You will notice that some green dashed lines have appeared on the
screen. These lines demarcate the boundaries of every cross section’s ground, so that
splitting may take place on the proper axis when you update the individual spaces from
the composite cross sections. You can also enter a splitting axis manually, by clicking

the |+Ie| button.

Additional Features

The Composite menu offers the following additional options:

e Update Individuals from Composites: This command updates the individual cross
sections from the composite ones.

e Synchronize Typical Tasks: With this option, you can synchronize the typical tasks
of the composite road with the ones of theindividual roads.

e Recreate Links: Use the link recreation option when you make certain modifications
(such as deletion or update from the horizontal alignment) in the cross sections of
the secondary road and you want to update the composites.

Sending Lines

Another feature is the exchange of lines between the roads that comprise the
composite road. To do this, run the Send Lines (Comp. Cross Sections) commands of
the Batch Actions menu. The following window will appear on the screen:
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Send Lines {Comp. Cross Sections) ﬂ
[ Selected cross sechons /35 | 1 Sending elements
C.Section | Chanage | Bran. | Typ CrossSeclion | =/ Line o be sent Adh
0+000.00 ! ' |ﬂ|GI:I Arbfcial Ground EI I'I 3
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b4 0+097.25 1 * Poirls * D Fioad 4
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H Foad 4 it
lE 0+147.33 1 * Pointz * D oad 4 [Comgasie)
g7 16738 1 * Paints *
Lia 0+187.28 1 " Poirls *
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gn 25505 1 * Paints *
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r Fv €] Select | Desslect |

Send Ext

In the Line to be sent field of the Sending elements group, select from the available
lines of the drop-down list the line you wish to send from the composite cross sections
to another road (or roads). In the S/N field, enter the serial number of the line that will
be sent to another road. The S/N matters only if the selected line is aline that can be
found in a cross section more than once (-1 to select the last line, -2 to select the
last but oneline etc.). To send lines of the same typical task or family, enter 0 in the
S/N field and then select one of the two options (by Task or by Family). In the
Available roads to send line to group, select the road to which the selected line will be
sent. Click the Send button to send the line. Click the Exit button to close the dialogue
box and return to the Cross Sections workspace.
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11

Typical Cross Sections

11.1 Overview

In general, there are three ways to create a project’'s typical cross sections in
Anadelta Tessera. In the first way, cross sections are created automatically from the
Horizontal Alignment workspace and, apart from the natural ground line in every cross
section, they also include the pavement width diagram, the superelevation diagram
and the shoulder width diagram. In the second way, cross sections result from the
data of the Profile workspace. In the third way, the user inserts the cross sections in
the Cross Sections workspace and the natural ground of every cross section is
inserted either collectively from ASCII files (e.g. ACS files), or by the user, separately
for every cross section. In all of the aforementioned cases, the user can either select
to calculate the cross sections based on a typical cross section, or to insert the data
of the other cross sections’ lines (artificial ground, paving layers, etc.) manually.

Every cross section project has a library of typical cross sections, which are displayed
in the Typical selection drop-down list, in the left part of the Typical Cross Section
Data window. To open the Typical Cross Section Data window, go to the typical cross
sections workspace by clicking the Typicals button at the top of the Cross Section
Data window. To return to the cross sections workspace, click the Cross Sections
button.

A typical cross section can be either created in the typical cross sections workspace
or imported from a file (*.ATD or *.ADF). To import a typical cross section from a file,
go to the Cross Sections workspace, open the File menu, select the Import submenu
and run the Typ. Cross Sections command.

You can also save one or more typical cross sections in an external file, in order to use
them in another project or keep them as a backup copy. To do this, go to the File
menu, open the Export submenu and run the Typ. Cross Sections command.

A typical cross section has two formations, one for the filling and one for the cutting.
The program enables you to define separately the left and the right part of the cross
section for each one of these two formations. Besides, a typical cross section can be
either defined in an absolute way, namely with specific widths and superelevations, or
in a dynamic way, according to the respectivediagrams.

When a typical cross section is applied to - calculated in a cross section of the
project, it is actually adjusted to the data of the current cross section. This applies
especially to the dynamic typical <cross sections, whose values (widths,
superelevations, etc.) depend on diagrams. These typicals are adjusted to every cross
section according to their chainage and to the diagram values for the particular
chainage.

Anadelta Software



Typical Cross Sections 363

11.2 Operations

To describe the typical cross section mode, we must create a new file.

Left-click on the Typicals button to enable the typical cross sections’ creation and
editing mode and to display one of the typical cross sections that are included in our
project:
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This mode enables you to create and test a typical cross section, by making
separately the settings for all main parts of the typical.

The program screen in the Typicals workspace is very similar to the window of the
Cross Sections workspace and has the same menus. The difference here is that
certain commands of the Actions, Parameters and Print menus are disabled. This
window also features the main toolbar and the View toolbar. The Cross Sections
toolbar has only one button, the one that creates the line.

A new window appears now in the left part of the program screen (in the same place
where the Cross Section Data window appeared in the Cross Sections workspace).
This is the Typical Cross Section Data management window, which is very similar to
the previous one.
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Cross Sechons Tepicals

The management window is primary, since here you
can make most of the settings referring to a typical

3 ] = ¥ . L .
XA JAE - H cross section, while you can also view all values of the
|2 ni branch 2 =| | calculation parameters for the current typical cross
niot appled. section. The name of the current typical cross section

Calculation

Topsoil | Selected Drawings | Tests
Parvings ILmluls | Sideslopes | Branches

(the one you see on your screen) is displayed in the
Typical Cross Section Selection drop-down list of the
window. Exactly below this list, there is a number,
showing you to how many cross sections the current

~Dafaults . . . .

Lot Filing Fight typical cross section has already been applied in your

[F = [Fu - current project.

In Le. In. R If you wish to enlarge the drawing area, you may
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In Le. In. Ri window, click again the same button. When the

= =] inne = management window is closed, the name of the typical
cross section appears in blue letters at the top left of
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the drawing area.
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The message window is displayed at the bottom of the screen and exactly below you
can see the status bar, justlike in the Cross Sections workspace.

When defining the typical cross section, and generally every time you define slopes or
superelevations, the values must be entered in percentages, while every time you
define distances, elevations, Dx, Dy values, they must be entered in meters. E.g., for
a 2/3 or 1/1.5 slope (where 2/3 is the ratio of y/x) enter 66,6666 or for a 1:1 slope
enter 100, while for a 3:1 slope enter 300).
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11.3 Management

Importing Typical Cross Sections from a File

To import typical cross sections from an external file into the current project, use the
Typ. Tasks command of the Import submenu of the File menu. You can import typical
cross sections either from another project of Anadelta Tessera (*.ADF), or from a
typical cross sections text file. Note that the typical cross sections text files that are
exported from Anadelta Tessera have the *.ATD extension.

How to import typical cross sections from another file

1.From the File menu, select the Import submenu and run the Typ. Cross Sections
command.

2.The Open dialogue box appears on the screen. From the File Type field, select the
type of file (*.ATD or* .ADF), then select the desired file and click Open.

Creation of Typical Cross Sections Files (*.ATD)

You can save one or more cross sections of a project in the program’s external library
(C:\Program Files\Anadelta\Tessera\Csec) as a typical cross sections file. The default
extension of these files is .ATD.

How to export typical cross sections to a text file

1.From the File menu, select the Export submenu and run the Typ. Cross Sections
command.

2.The Save dialogue box appears on the screen. Enter the name of the file and then
click the Save button.

Changing the Name of a Typical Cross Section

To change the name of the current typical cross section, click the Name Change i'
button in the toolbar at the top of the management window. In the resulting dialogue
box,

Change name of "a nj branc El

Typical cross section name

Ik Cancel

type the new name in the relevant field. Now the new name will be displayed in the
typical cross section selection list.

Typical Cross Section Selection

To select a typical cross section of the project, use the drop-down list in the Typical
Cross Section Data window.

This is the Typical Selection list, where you can see the name of the current typical
cross section. If you left-click on the list, a menu appears with all typical cross
sections of the current project, and you can choose the typical you wish to edit.
When you select a typical cross section, below the list you can see whether this
typical has been applied or not to any of the current project’s cross sections.
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TypicalCross Section Creation

By default, every new file contains some typical cross sections. You can use these
typicals as they are or you can edit them in order to meet the requirements of your
projects. In addition, you can create as many new typical cross sections as you want.

How to create a new typical cross section

1.From the Typical Cross Section Data window, click the New Typical Cross Section
button.

2.In the resulting dialogue box that appears on the screen, enter the data of the new
typical cross section (name).

3.When you have finished, click the OK button to create the new typical cross
section.

The clicking of this button creates a new typical cross section, which is an identical
copy of the one that was the current typical cross section before you started the
creation process. The new typical cross section will be displayed in the drawing area
and in the Typical Selection drop-down list.

Deleting a Typical Cross Section
To delete a typical cross section, click the Delete Typical command in the typical

cross sections management window. In the confirmation message that appears, click
Yes to confirm that you wish to delete the typical cross section, otherwise click No.
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11.4 Main Parts

A typical cross section is comprised of certain main parts, which can be defined in a
number of ways. These main parts are described below.

The simplest form of a typical cross section has only the Artificial Ground line. An
example of such a typical cross section is shown below:

Select it to display the cross section. To view the cutting and filling formations, click

the ﬁ or the IZ button, respectively. The Artificial Ground is comprised of a single
line. The top part of the line (the one where the paving layers are seated) is the
ledge, while the side sloped parts are the sideslopes. To view the ledge parts, click

the ﬂ button. The reason for this distinction is that the points of the Artificial
Ground’s ledge line are defined in a different way than the sideslopes points.

The number of a typical cross section’s branches is defined in the Branches tab. The
type of the branches is not binding, since the same typical may be used for cross
sections with one or two branches.

When the two branches option has been selected, you can view on the screen the left
and right semiaxes, as well as the formations of the typical inside the branches. To
better understand the aforementioned information, from the drop-down list select the
typical cross section A nj b2:

The cross section that is displayed, corresponds to the single-branch formation. Next,
from the Typical cross section points window, open the Branches tab. In this tab,
choose the two branches option.

Now you can see on your screen what the typical’s formation will appear when applied
as a two- branch typical:
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Therefore, you can use this typical in your project both as a single-branch typical and
as a two-branch typical.

In the Sideslopes tab, enter the sideslope slopes for the current typical cross section.
In a typical cross section, you must define the minimum sideslope slopes both for the
cutting and for the filling. The sideslope slopes are not unique, meaning that in the
same typical, you can enter different sets of sideslope slopes and use them
accordingly when the typical is applied to your road’s cross sections. For example, in
the A nj b2 typical cross section, two different sideslope formations have been defined
for the cutting. In the Sideslopes tab at the bottom of the window, you can see the
available sideslope formations for the cuttings and for the fillings. Display the formation

of the cross section in a cutting by clicking the ﬁ button and from the Left Cutting
drop-down list select a different sideslope formation. The selected formation appears
to the left of the cross section. To restore the cross section in its original state,
select from the drop-down list its previous formation.

The meaning of the term paving in this manual and in the program includes all of a
cross section’s elements on the Artificial Ground (paving layers, shoulders, encasing
solids, etc.), as well as the Artificial ground ledge. The left and right paving formation
is not unique. Namely, in the same typical you can define various paving formations,
which can be applied during the calculation of your project’s cross sections. Select,
for example, the typical cross section A nj b2. Next, from the Typical Cross section
Data window, select the Pavings tab. At the bottom of the window, you can see the
available pavings, which can be applied whether the cross section is in a cutting or in
a filling. In the Left Filling drop-down list of the Defaults group, select Fill Lined.
instead of Fill Lined Tr.. A new formation will be displayed in the drawing area, with a
triangular ditch and a different shoulder formation. Note that although a typical cross
section supports many different paving formations, all pavings must always have the
same number of layers and their layers must have the same thickness.
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11.5 Tests

Through the tests we can see how the typical cross section behaves in various
superelevations and widths values; these values are taken from the virtual diagrams
that simulate here the true superelevation and width values to which the current
typical cross will be applied. Please note that the typical cross section is not modified
during the tests, it is only adapted to-tested in various diagram values. When the
Tests tab is selected, the layout of the Typical Cross Section Data window is
displayed as shown below:
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More specifically, you can change (Ll to increase or _'l to decrease the value) the
axis position, the distance of the left and right semiaxis (two-branch cross sections),
the roadway width and the pavement width. In asimilar way, you can also change (to
decrease =l or +l to increase the value) the profile elevation and the half-cross
section elevation. The values of these sizes can vary for the two sides of the road,
this is why there are two sets of buttons, one for each side. Every time you change a
value, the typical cross section drawing changes accordingly. To view the current
value of a particular size, place and leave the mouse pointer over one of the buttons
that control this size.

At the bottom of the tab there are three buttons E‘E‘E‘ Use the first button to
change the superelevations of the road, like on a left turn. By clicking the second
button, the superelevations get their values on the tangent, while the third button
changes the superelevations like on a right turn.

At the bottom of the tab you will find the gl button, which opens a dialogue box; in
this box you can choose the desired diagram and enter directly the desired values.
Finally, from the drop-down list at the bottom of the tab, you can choose any of the
user-created diagrams and with the assistance of the buttons on the left of the list
you can decrease or increase their values.

Anadelta Software



370 Anadelta Tessera

11.6 Creation and Insertion of Levels

Every typical cross section is divided horizontally into levels (layers). The levels of the
typical cross section represent the true paving layers and any change in the levels is
the only reason for the creation of a new typical cross section.

Namely, you will have to create a new typical cross section or to modify the existing
one only if you wish to change the number or the thickness of the typical cross
section’s layers in a part of your project. If you wish to change the branches, the
sideslope slopes, the formation of the paving layers or the formation of the shoulder,
to change the encasing solids or to insert ditches, etc., you don’t have to create a
new typical cross section.

Every typical cross section has at least one level that includes by default the Artificial
Ground ledge; this is the bottom level. You can define as many additional levels as you
wish, namely as many as the desired paving layers of your typical cross section.
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In the Levels tab, you can define the number of the paving layers and the thickness of
each paving layer, but you cannot define the number and the positions of the paving
layer’'s points. You can do this in the drawing area, by opening the Pavings tab and
running the Edit point command.

To insert the layers, click the J button. Click the button as many times as the
desired number of layers. The order in which the layers appear in the Levels tab, from
top to bottom, signifies their order by elevation. The elevation of the axis (profile
elevation) is applied to the axis of the highest layer.

If there are already some layers and you create a new one, the new layer will have
the same characteristics as the layer that you had selected before creating the new
one and it will be added exactly below the selected layer.

For every layer you must define the following:
e Thickness: Set the thickness of each layer at its axis. To set the thickness, in the

Thickness column and in the field that is on the same row with the layer's name,
type the value in meters.
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e Uniform: If your typical has two branches, you must specify whether a layer is
uniform, namely whether a layer is common to both branches. In case that the
current typical cross section has two branches, a third column, the Uniform column
is displayed in the Levels tab. Double-click in the field of this column to make the
respective layer uniform or not. This action does not affect the use of the layer in
the single-branch cross section.

To delete a layer, select the layer’s field and click the M button. Keep in mind that
you cannot delete the last/bottom layer, which corresponds to the Artificial Ground
line.

To specify the Layer Material, namely the material that the layer will be made of, you
must change the typical task to which the layer belongs. You can do this in the
drawing area, by opening the Properties command window. After you have selected
the line, open the command’s window by pressing the F11 key or by running the
command from the menu that is displayed if you click the right mouse button. Change
the material from the drop-down list of the Task property, which contains all typical
tasks that have been created in the relevant window.
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11.7 Setting the Branches

The typical cross section can be defined as single (one branch) or with two branches.
In Anadelta Tessera, you can use the same typical both for the parts where the road
has asingle branch and for the parts where the road has two branches.

Here we mustunderline that the definition of a typical cross section as a single-branch
cross section or a two-branch cross section is not binding. It only means that the
semiaxes of the branches are displayed in the drawing area and that you can insert
lines into the inner pavings. During cross section calculation, your choice is applied as
default, but you can change it for certain cross sections.
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To set the number of branches, open the Branches tab and tick the Single branch
check box for a typical with one branch or the Two branches check box for a typical
with two branches. Any change in the number of branches will be reflected
immediately in the typical’s drawing area. In the case of a two-branch typical, both
semiaxes are displayed on the screen.

If you select the two branches option, the Left Inner Pav. and Right Inner Pav. drop-
down lists are enabled in the Pavings tab, both for the cutting and for the filling. From
these drop-down lists, select the formations that the layers will have on the inner
sides of the two branches; this formation refers to the pavings.

Setting the Road Profile Elevation for the Branches

You can set the road profile elevation either in an absolute way or according to the
profile diagram. In the first case, type the road profile elevation in the Road Profile el.
text field; in the second case, tick the respective From Profile check box. Do the
same separately for every branch if the typical has two branches.

The road profile elevation is always applied to the cross section axis and at the
highest level. If the cross section has two branches, then the road profile elevation is
defined and applied separately to every branch. If you wish the profile elevation to be
applied lower or higher than the value of the road profile diagram, type the relevant
distance (in meters) in the Road Profile el. text field. In this case, the roadway
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elevation of the cross section to which the typical will be applied, will be the algebraic
sum of the user-defined value and the value that the road profile diagram has at the
chainage of the particular cross section. Note that a positive distance value shifts the
cross section upwards, while a negative value shifts the cross section downwards.

Distance of the Semiaxes of a Two-Branch Typical

The distance of the left or right semiaxis of a two-branch typical cross section can be
either fixed or it may depend on a diagram (Dx of left or right semiaxis). In the first
case, type in the Axis Dx text field the desired distance (in meters), while in the
second case tick the from Diagram check box. To combine the above two cases,
enter a zero value in the text field and at the same time tick the check box. In this
way, the distance of the semiaxes in every cross section will be the algebraic sum of
the value in the text field and the value of the Dx of left or right semiaxis diagram at
the respective chainage.
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11.8 Sideslopes

When defining the typical cross section, you must set the sideslopes, both for the
fillings and for the cuttings. To define the formation of the sideslopes, open the
Sideslopes tab.

As mentioned earlier, a typical cross section may contain multiple sideslope formations.
To define a sideslope formation, set the sequence of the sideslope’s slopes.
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Sideslope Formation

At the bottom of this tab, you will see all the existing sideslope formations for the
current typical cross section. Every typical cross section must have at least two
sideslope formations, one for the filling and one for the cutting. To create a new
formation, select one of the formations that are listed in the table (e.g. Filling 1:3,

1:2, 2:3) and click the J button. A new formation, which is a copy of the selected
one, will be displayed on the screen. The initial nhame of this new formation is
comprised of the word New and the name of the sideslope formation that you had
selected before clicking the button (e.g. New Filling 1:3, 1:2, 2:3). To change the
name of the formation, simply type the new name in the formation’s field. When you
have finished, press Enter to confirm the name. To delete a formation from the table,

select the desired formation and click the E button.

In the Defaults group, define the sideslope formations that you wish they are applied
by default to the current typical cross section, both for the left and for the right part,
as well as for the cutting and for the filling. The formations are selected from the
respective drop-down lists of this group. The selected sideslope formation is applied
instantly and appears in the workspace of the typical cross section. The default
sideslope formations are also applied during the cross sections calculation, unless
otherwise selected in the Cross Sections Data window during the calculation of a
particular cross section or in the dialogue box of the Calculation command in the Batch
Actions menu during batch calculation.
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11.9 Setting the Sideslopes

To edit aformation’s slopes, select the desired formation and click the [ button. In
the resulting dialogue box that appears on the screen, you can edit the sideslopes.
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In the table at the bottom of the dialogue box, enter the slopes and the corresponding
elevations. The slopes towards the natural ground are always positive and their values
must be positive, regardless of the side, and regardless of whether they are referring
to a cutting or afilling; all elevations are also deemed positive.

To define the formation of a cutting’s slopes, in the table at the bottom of the
dialogue box enter the sideslope slopes and the respective elevation for every slope.
The order in which you must enter the slopes’ values, is from the roadway to the
ground. For the last slope, the program ignores the elevation value that you have
entered and applies the slope up to the required elevation. For the cuttings’ slopes,
you may start from the first slope and continue setting some slopes, which will be
applied by default, regardless of whether there is an intermediate section with the
natural terrain. The program applies these mandatory slopes for the user-defined
elevation, and then tests the first non-mandatory slope up to the particular elevation,
and if no section with the natural ground is found, continues with the next slope, and
SO on.

To define a set of slopes as mandatory, select the last slope of the set and click the
Ctrl+Y keys; use the same combination of keys to restore a slope to its non-
mandatory state. The mandatory slopes are marked in blue color. The slope or the
slopes that correspond to the ditches can be set as mandatory. In the case of a
triangular ditch having a slope of 2/3, namely 66.66% downwards and a depth of
40cm, enter the mandatory slope -66.66 for an elevation of 0.4. The negative sign in
the slope value is mandatory, because instead of approaching the ground, we are
moving away from it, while the elevation, as mentioned above, does not require a sign.
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You can form the filling slopes in two ways. In the first way, the calculation of the
slope is based on the values entered in the relevant table, as in the case of the
cutting. To use this method, tick the Classic way check box.

Contrary to the cuttings, the order in which you must enter the sideslope slopes and
the respective elevations is from the ground to the roadway. For the last slope of the
filling (the slope immediately after the roadway), the program ignores the elevation
value that you have entered and applies the slope up to the required elevation. The
program first tests the first user-defined slope up to the respective elevation, and if
no section with the natural ground is found, continues with the next slope and so on.

The second way that you may use for the calculation of the filling slopes is based on
the Road Works Design Directives. To apply this method, tick the using fixed width B
check box and in the two text fields below enter the respective values for the
calculation. In the Sideslope elevation limit h text field, enter the maximum sideslope
elevation that will be calculated with this method. For elevations higher than this
value, the sideslope is calculated with the Classic way.

In the Minimum Dy to apply slope: field, enter the minimum elevation that the last
slope of a sideslope formation (cutting or filing) must have, in order to be inserted into
a cross section. If the slope elevation is lower than the value that you have entered in
the field, then the slope is rejected and the last slope to be applied is the previous
slope in the list of the particular sideslope formation.

If you wish to have round sideslope edges (in the cutting or/and in the filling), tick the
with rounding check box and enter the geometrical data of the rounding in the
relevant text fields.

To confirm your changes for a sideslope formation, click the OK button. This saves the
changes, closes the dialogue box and returns you to the Sideslopes tab. To view these
changes in the typical cross section’s workspace, you must have selected the edited
sideslope formation in one of the four drop-down lists of the defaults group of the tab.

We remind you the three important points that you must always take into account
when setting the sideslope slopes:

e The slopes towards the natural ground are deemed positive and entered as positive
values, regardless of the side, and regardless of whether they are referring to a
cutting or afilling.

e All sideslope elevations must be positive. If you give a negative sign to an elevation,
the program will ignore it. The direction of the sideslopes is determined solely by the
sign of their slope.

e The slopes referring to ditches (negative or zero values for trapezoid ditches) must
be characterized as mandatory, in case you wish the whole ditch to be applied, even
if there isn‘t any intermediate section with the natural ground.
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11.10Pavings

This paragraph describes how to set the parameters of the pavings, namely of the
part over the Artificial Ground line.
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As we have already mentioned, Anadelta Tessera supports the existence of multiple
paving formations in the same typical cross section. By default, there are minimum two
paving formations for the single-branch cross sections (cutting - filling) and three
paving formations for the two-branch cross sections (cutting - filling - inner). Of
course, you can insert more than one paving formations for the cutting or the filling,
as you can see in the example of the figure: there are two formations for the filling,
one for the cutting and one inner paving in case the typical cross section is defined
with two branches.

In the Defaults group, set the paving formations that you wish to be applied by default
to the current typical cross section, both for the cutting and for the filling, as well as
for the right, left and inner part of the typical two-branch cross sections. The
selected formations are displayed in the typical cross section’s workspace, in the part
where the formations will be applied according to your selection. Note that any
changes in the formation of the pavings can only be made from the typical cross
section’s workspace, therefore you can change only a paving that has been selected
in the Defaults group. The pavings are selected from the respective drop-down lists of
this group. The selected paving is displayed instantly in the drawing area. To see an
example, in the Typical mode select the A nj b2 typical. This typical has five pavings.
While in the drawing area you have selected to view the cross section in a filling, in
the Defaults group you will notice that the Fill. paving appears selected in the filling
both for the left and for the right part of the cross section. From the respective drop-
down list, select the Fill Lined Tr. paving for the right part of the filling. You will notice
that, when the new paving is applied, the cross section changes in the drawing area.

The paving formations that you select from the Defaults group are also applied during
the cross sections calculation, unless otherwise selected in the Cross Sections Data
window during the calculation of a particular cross section or in the dialogue box of
the Calculation command in the Batch Actions menu during the batch calculation.
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To create a new paving, simply click the J button in the Pavings tab. A new line
appears in the table below, where you can type the name of the new paving
formation. The initial name of this new formation is comprised of the word New and the
name of the paving formation that you had selected before clicking the button. Thus,
the creation of a new paving results in a copy of the paving that you had selected
before clicking the button.

To delete a paving, select it by left-clicking in the respective field of the table and

then click the M button. To change a paving’s name, simply type the new name in
the paving’s field. When you have finished, press Enter to confirm the new name.

In the Pavings tab you define the number of pavings, as well as which of these
pavings will be applied by default to the various parts of the typical cross section. The
form of the paving (widths, layer superelevations, existence and types of shoulders,
encasing solids, etc.) is defined from the drawing area. For this purpose, commands
are used for inserting and editing lines in a typical cross section, as well as the Edit
point command for the accurate calculation of a point’s position in the typical.

Anadelta Software



Typical Cross Sections 379

11.11 Paving Sideslope Coating

The sideslope coating is defined from the Pavings tab and can be created
automatically in a typical cross section. The coating is either parallel to the sideslopes
(usually for the fillings) or to the slopes (usually for the cuttings).

How to set the automatic sideslope coating

1.

From the Pavings tab of the Typical Cross Section Data window, click one of the

ﬁ| buttons, depending on whether the coating will be applied to the left or to
the right of the typical cross section. The coating will be applied to the paving that
has been selected in the Defaults group and according to whether you have
selected the cutting or the filling.

2.The following dialogue box appears on the screen:
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For the sideslope coating to be applied automatically, tick the Auto Sideslope
Coating check box. From the Task drop-down list, select the typical task to which
the new line will belong. The list shows only the typical tasks of the SSC family. The
typical task that you must select is usually Sideslope Coating for the filling or Outer
GutterFilling for the cutting.

.Next, you must define the sideslope coating starting point. To define the point, left-

click on the Not defined phrase below the drop-down list to display the Select
reference point phrase at the top left corner of the drawing area. Select the
desired point and then click the Accept point phrase. Now the field is updated and
displays the selected point, e.g. Starting from point 2 of the Shoulder.

.If the sideslope coating refers to afilling, tick the Sideslope parallel check box. Next,

in the Thickness field, type in meters the distance of the coating from the sideslope.
If you wish to also use the paving sideslopes (in addition to the artificial ground
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sideslopes) for the creation of the line, tick the Use Paving Slopes check box. If the
filling refers to the cutting and to the creation of a debris removal zone, tick the
With slopes check box. In the list below, enter the slopes and the horizontal step
(distance) according to which every slope will be applied. The step of the last slope
must always be zero. The program extends the last slope until it finds a section with
the top or the bottom envelope.

5. Click the OK button to close the dialogue box and create the line.
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11.12 Outer Gutter Filling of Fixed Width

The Outer gutter filling of fixed width line is a special case of the Debris Removal
Zone. When this line is defined to have a fixed width, then its end is a mandatory
point through which the cross section’s sideslope must pass.

How to define the Outer GutterFilling of fixed width

1. If there isn't any Outer GutterFilling line, click the ﬂ button to create a new one.
In the resulting window, select the Paving side, the Level of the new line and the
type of the line you wish to create. Here, select the Outer Gutter Filling line. Use
the Edit point command to select the calculation way (e.g. Dx and slope from
previous) of the end point of the line.

2.Next, in the Pavings tab of the Typical Cross Section Data window, click one of the

= buttons, depending on whether the outer gutterfilling line of fixed width will
be applied to the left or to the right of the typical cross section.
3.The following dialogue box appears on the screen:
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4.Select the mandatory point through which the sideslope will pass and tick the
Sideslope on fixed distance check box.

5.Click the Point selection button to confirm the point that you selected in the
previous step.

6.In the Distance from point field, enter the additional distance of the Outer Gutter
Filling.

7.Click the OK button to close the dialogue box.

8. Click the cross section Calculation to view the new form of the cross section.
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11.13 Guardrails Support
To define how and where the Guardrails will appear in the cross section, open the

Pavings tab of the Typical Cross Section Data window and click one of the F
buttons, depending on whether the guardrail refers to the left or to the right part of
the typical cross section. The clicking of either button results in the dialogue box
shown below:
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From the Task drop-down list of the Guardrail data group, select the task by which
the guardrail will be inserted into the cross section. Next, select the design of the
guardrail. This can be either Standard, or you can select it from the drawings library,
by choosing the drawing that represents the particular guardrail. To do this, tick the
From drawing library check box. To select the drawing that will be used for the
guardrail, click the Select button to open the drawings library and then select both the
drawing that will be used and the drawing’s dependence point, which will determine
the exact position of the guardrail in the cross section. With the use of the Edit point
command, you can depend this point on another point of the typical cross section in
order to define the exact position of the guardrail.

In the Widening due to guardrail group, you can select whether the cross section will
be widened due to the guardrail. In the Widening width field, enter the desired
widening of the cross section. The point to which the widening will be applied, is
displayed below the relevant field and appears selected on the cross section. To
change this point, select another appropriate point and click the Point selection
button.

To confirm your settings and close window, click the OK button.

Note that in the Typicals mode the guardrails are always displayed, regardless of any
elevation discrepancies, in order to remind you to define them correctly, so that they
can be inserted into certain cross sections that use the particular typical.

To insert the guardrails into a given cross section, go to the Cross Sections workspace

and click one of the F buttons, depending on whether the guardrail refers to the
left or to the right part of the cross section. If you wish to calculate the guardrails in
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order to use them in all cross sections on user-defined conditions, run the Guardrails
Managementcommand of the Batch Actions menu.
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11.14 Insertion - Editing of Lines
To insert a new line into a typical cross section, run the Insert line command of the

Actions menu or click the ILI button. The following dialogue box appears on the
screen:
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This command is mostly used for inserting left and right pavement gutters, shoulders,
and generally lines that correspond to a paving, apart from the lines that are inserted
originally when creating a level. From the Paving drop-down list of the box, select the
paving to which the new line will belong. Only the pavings that you have selected in
the Defaults group of the Pavings tab in the Typical Cross Section Data window are
available on the list. Next, select the level and the typical task to which the new line
will belong from the Level and Task drop-down lists, respectively.

Finally, from the Define group select how the line will be inserted and then click the OK
button to insert the line. The with points option means that the line will be defined by
user-inserted points, while the from library option means that the line will have the
form of a predefined drawing, which the user will select from the drawings library.

In the first case, define the line points either with the mouse, within the drawing area
(you can also use the snap feature), or with the use of the Input Form command.

Editing Lines

The program offers various secondary functions, enabling you to edit the lines that
you have inserted into a typical cross section, so as to give them the desired shape
and properties.

Moving a Line

When you move a line, the whole line is transferred, without any changes regarding
the orientation or the relative positions of the points with respect to each other. To
ensure the necessary accuracy, use the Input Form command or the snap feature.

How to move one or more lines simultaneously by using the mouse
1. Select the lines you wish to move.

2.From the shortcut menu that is displayed when you right-click in the drawing area,
select the Move command.
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3. Specify the reference point based on which the line will be moved.
4. Specify the end point, where the reference point will be placed.

Once you have specified the second point, the line is moved to its new position.
Deleting Lines

You can delete one or more lines, if desired.

How to delete lines

1.Select the lines you wish to delete.
2.From the shortcut menu that is displayed if you right-click in the drawing area,

select the Delete objects command, or click the M button in the main toolbar, or
press the Del key.

If you accidentally delete a line, you can restore the line by using the Undo command.
Please keep inmind that the program will not allow you to delete a line on which other
lines depend.

Editing line points

Inserting a Line Point

You can insert one or more points to a line.
How to insert points to aline

1. Select the line point next to which you wish to insert the new point. Note that the
program allows you to insert the new point further than the cross section’s axis with
respect to the current point.

2.From the shortcut menu that is displayed if you right-click in the drawing area, run
the Extend to start or Extend to end command. The first command appears when
the current point is on the left side of the road, while the second command appears
when the current point is on the right side of the road. When the current point is at
the cross section’s axis, then both commands appear simultaneously. By running
either command, a new point appears, which is highlighted in red. Move the mouse
pointed to select the new point’s position.

3.Set the position of the new point either by clicking the left mouse button or by
using the Input Form command.

4.To finish the point insertion procedure, click the right mouse button. The insertion of
the last points is cancelled and the procedure stops.

Offsetting a Line Point

You can offset aline point, so as to give it the desired shape.

How to offset a line point

1.Select the line you wish to edit and the point you wish to offset.

2. Activate the selected point. The point will start moving, following the movement of
the mouse pointer.

3. Specify the new position of the point.

Deleting Line Points

You can delete one or more points of a line.
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How to delete aline point

1.Select the line you wish to edit.

2.Select the point you wish to delete.

3.From the shortcut menu that is displayed if you right-click in the drawing area,
select the Delete Point command or press the Ctr/+Del keys.

You cannot delete points on which other points depend. To do that, you must first use
the Edit point command to edit all the dependent points and then you can delete the
point.

Anadelta Software



Typical Cross Sections 387

11.15 Calculating the Position of a Line Point

To edit the points of a line in a typical cross section, use the Edit point command.
With this command you can select the way in which a line point is calculated in the
typical cross section, by correlating the position with a reference position in the same
typical cross section (e.g. axis, a different point of the same or another line, a
diagram, etc.).

How to define the position of aline point

1. Select the line you wish to edit.
2.Select the point you wish to edit.
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3. From the shortcut menu that is displayed if you right-click in the drawing area, run

the Edit point command or click the @ button in the Typical Cross Section Data
window. The layout of the window changes, allowing you to define the position of a
point. The name and the data of the selected line are shown at the top of the
window. The selected point that you are editing is written in red letters. You can

change the selected point either by using the © I@1 buttons at the top of the
window or by selecting the point from the drawing area, after having activated the
box.

4. From the Definition mode drop-down list, select the desired way to define a point.
There are five ways to define a point’s position:

5.Dx and Dy: With this option you can define a point’s position by entering the
horizontal and vertical distance of the point from a reference position.

6.Dx and Slope from prev.: With this option you can define a point’s position by
entering the point’s horizontal distance from a reference position and the slope of
the straight segment between the current point and the previous point of the line
(the point closest to the cross section’s axis). This way is mainly used for defining
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points of the top paving layer (e.g. traffic layer).

7.Dy and Slope from prev.: With this option you can define a point’s position in a
similar way as previously, by entering the point’s vertical distance from a reference
position and the slope of the straight segment between the current point and the
previous point of the line (the point closest to the cross section’s axis). This way is
mainly used for defining sideslope points.

8.Length and Slope from prev.: With this option you can define a point’s position by
entering the length and the slope of the straight segment between the current point
and the previous point of the line (the point closest to the cross section’s axis).

9. Section and Slope from prev.: With this option you can define a point’s position by
entering the slope of the straight segment between the current point and the
previous point of the line (the point closest to the cross section’s axis) and the
distance of this segment from the intersection with another segment of the typical
cross section. This way is mainly used for defining points of a paving layer with
respect to the sideslopes of the previous layer (e.g. Base, SubBase).

10.Slope and Slope from prev.: With the option you can define a point’s position as a
section between two half-lines; the first half-line is defined from the slope from
another defined point and the other from the slope of the straight segment between
the current point and the previous point of the line (the point closest to the cross
section’s axis).

11.Detailed explanations on how to fill in the relevant fields for each case are given
hereunder.

12.To calculate the typical cross section according to the new data, click the
Calculation button. To save the changes that you have made, click the Save
button. To cancel all changes and restore the typical into itsoriginal state, click the
Cancel button.

Setting the Dx or the Dy:

As we have previously seen, you can define a point by entering its horizontal or
vertical distance from a reference position.

The Dx or the Dy distance can be set as a fixed distance from the axis (or the
semiaxes if the cross section has two branches) for the horizontal distance (e.g. 3 m
from the axis) and from the road profile elevation that you have set for the vertical
distance. To do this, type the distance in the Dx or in the Dy field, and from the drop-
down list below the field select from axis.

If you wish the distance to be measured from another previous point of the line, select
from point. In this case, the phrase Not defined will appear below the drop-down list.
This means that the point from which the distance will be measured has not been
defined yet. To define the point, left-click on the Not defined phrase to display the
Select reference point phrase at the top left corner of the drawing area. Select the
desired point and then click the Accept point phrase. The field will be updated and the
selected point will be displayed. To select a different point, repeat the procedure.

If you wish the horizontal or the vertical distance to be calculated from a diagram,
then from the first drop-down list select from diagram and next, from the drop-down
list that is displayed below, select the diagram based on which the point will be
calculated. The T that appears next to every diagram’s name indicates a typical cross
section diagram, which can be edited from the Tests tab. In the typical’'s workspace
these diagrams are virtual, but when the typical is applied to certain cross sections of
the project, the program will search and apply the width of the particular (real)
diagram at the cross section’s chainage. The from rev. diagram option is the same,
only here the values of the diagram are applied with the reverse sign. In the Dx or Dy
text field, you may enter a fixed distance, which will be added to the current value of
thediagram.

Anadelta Software



Typical Cross Sections 389

Settingthe Slope

To set the slope of the straight segment between the current and the previous point,
choose one of the following options. If you choose the absolute option, type the
point’s slope in the text field. A positive slope means that the point will be placed at a
higher elevation with respect to the previous point of the line, while a negative slope
means the opposite.

If you wish the slope to be calculated from a diagram, then from the drop-down list
select from diagram and next, from the drop-down list that is displayed below, select
the diagram based on which the slope will be calculated. The T that appears next to
every diagram’s name indicates a typical cross section diagram, which can be edited
from the Tests tab. In the typical’s workspace these diagrams are virtual, but when
the typical is applied to certain cross sections of the project, the program will search
and apply the slope of the particular (real) diagram at the cross section’s chainage.

The from rev. diagram option is the same, only here the values of the diagram are
applied with the reverse sign. In the Slope text field, you may enter a fixed slope,
which will be added to the current value of the diagram.

If you wish to apply the slope of another straight segment, then in the drop-down list
select from segment. Select the segment in the same way that you select the
reference point for the horizontal and vertical distances. Note that a segment’s slope
is defined from the second point that has been placed on the segment, which is
usually located away from the axis, regardless of the side. Use this option if you wish
the paving layers to have the same superelevation with the top layer, or if you wish
the layer sideslopes to have the same slope with the sideslopes of the top layer. In
this way, any changes in the slopes of the top layer are applied instantly to the other
layers.

To set the slope of the road’s shoulder, in the drop-down list select from function for.
A shoulder’s slope can be calculated in two ways: with Variable superelevation and
with Pavement superelevation. The calculation way is selected from the drop-down
list. More specifically:

Calculation with Variable Superelevation

To define how the shoulder’ slope will be calculated, go to the Parameters menu, run
the Road preferences command, and in the Shoulders group of the General tab select
the desired calculation way by ticking the respective check box.

If you tick the Edge superelevation difference check box, enter the maximum value in
the text field next to the box; the superelevation will be formed by segment, based
also on the values in the Shoulder tangent superelevation fields. The superelevation of
the shoulders on the tangent is the value that the user enters in the relevant field.
For the inner side (downslope - lower side) of a turn, when the pavement
superelevation exceeds the shoulder superelevation on tangent, then the shoulder
superelevation follows the pavement superelevation. For the outer side (upslope -
higher side), where an edge is formed, the shoulder superelevation maintains the
tangent value, as long as the edge superelevation difference is lower than the value
that you have entered in the Preferences. When the superelevation difference
between the shoulder and the pavement becomes equal to the Edge superelevation
difference, then every time the pavement superelevation is increased, the shoulder
superelevation is decreased (the shoulder is “raised”).

Namely, in the last case, if:
q is the current pavement superelevation
dq is the Edge superelevation difference
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eu is the shoulder superelevation at the high side
then the following formula shall apply:
lgl +| eu| = |dq|

If you tick the Superelevation on curve external check box, enter the absolute
shoulder superelevation value in the text field next to the box; the superelevation will
be formed by segment, based also on the values in the Shoulder tangent
superelevation fields. The shoulder superelevation on the tangent and on the inner
side of the turns is the value entered in the Shoulder tangent superelevation field,
while the shoulder superelevation on the outer side of the turn is the value entered in
the Superelevation on curve external field.

Calculation with Pavement Superelevation

This calculation is based on the value that you have entered in the Shoulder tangent
superelevation field. The superelevation of the shoulders on the tangent is the value
that the user enters in the relevant field. For the inner side of a turn, all information
mentioned as regards the previous calculation applies here too. Namely, when the
pavement superelevation exceeds the shoulder superelevation on tangent, then the
shoulder superelevation becomes equal to the pavement superelevation. Regarding the
outer side, however, when the pavement superelevation becomes different than the
value that you have entered for the tangent, then the shoulder superelevation
becomes equal to the pavement superelevation.

Setting the Section

To define the position by using the Section and slope method, you must select the
segment according to which the section will be determined. To select the segment,
proceed as you would do for selecting the segment for setting a slope. Use this
method when a line must extend up to a user-defined segment. This method usually
serves for the calculation of the paving width based on the sideslope of a previous
layer (at a higher level) of the typical cross section.
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11.16 Selected Drawings
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From the typical cross section workspace, you can
insert certain additional standard drawings to specific
positions, based on the main axis of the cross sections
or based on two semiaxes for two-branch cross
sections. To insert drawings to the axis, open the
Selected Drawings tab of the Typical Cross Section
Data window. This tab includes a list of all of the
selected drawings that are applied to the current
typical cross section, as well as two buttons for
inserting and deleting drawings to/from the typical. To

insert a drawing, click the J button, which opens a
box, enabling you to select a drawing from the current
drawings library. In addition, from the drop-down list at
the top of the box, select the task to which the line will
belong and exactly below select the position of the line
with respect to the cross section’s axis (center, right or
left). Usually the drawing is inserted in the middle of the
axis for the single-branch typical cross sections (N.
Jersey), while in the case of two-branch typical cross
sections, the drawing is inserted to the left or to the
right of the semiaxes of the right and left branch,
respectively.

To delete a selected drawing while working in the
typical cross section workspace, select the drawing
from the list of the Selected Drawings tap by clicking

the left mouse button and then click the E button.

If you don’t want to apply the selected drawings, but
you wish to keep them, untick the Apply field.
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11.17 Topsoil

From the Topsoil tab of the Typical Cross Section Data window, you can define the
formation of the topsoil, the clearance of the top soil, and the way that the topsoil is
calculated in a typical cross section.

Panings | Levelz | Sidestopes | Branches |
Topsoi ] Selected Drawing: | Tests I

Topsoil
Diepth : [0.300

Calcudation
™ inzegments
" miegon around axs

{* megon aound slopes

Aegon vadth in Al

Lefl Rigiht
2.000 2000
Region widkh in cut
Lefl Right
2.000 2000

Rioad Retabiitation
[~ Topsoil exceplion
[~ Edit paving

First you must define the topsoil clearance depth, namely the distance of the topsoil
line from the natural ground line. In the Depth field, enter the desired distance in
meters. Next, you must define the natural ground area in which the topsoil will be
calculated. You can leave this area free in the typical, in order to define it separately
for every cross section of the project, or you can select its automatic calculation
either for a fixed distance from the axis of every cross section or for the whole
construction zone plus a distance from the sideslope edges.

e With the in segments option, the user defines and forms the topsoil separately for
every cross section.

e With the in region around axis option, the topsoil clearance is determined
automatically in a region above and below the axis, as this region is determined for
every side from the Region width in fill or Region width in cut field, and according to
the cross section type. This region is separate from the construction zone that will
derive during the cross section calculation.

e With the in region around slopes option, the topsoil clearance is determined
automatically in a region above and below the axis that extends beyond the
construction zone. This region is determined for every side from the Region width in
fill or Region width in cut field, and according to the cross section type. In this case,
the values in the fields indicate the distances from the sideslope edges that
demarcate the construction zone.

Finally, if the particular typical cross section is to be used for the rehabilitation of an
existing road, select the Topsoil exception option from the Road rehabilitation group at
the bottom of the tab. With this option, the topsoil will not be calculated for the part
of the cross section that corresponds to an existing paving; it will be calculated only
for the parts left and right to the paving. The existing road is indicated according to
every cross section’s chainage by two diagrams (Exist. Road diagram right and Exist.
Road diagram left), which can be updated automatically from the horizontal alignment,
provided that they are depicted there in the form of lines. Apart from the topsoil line in
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the region of the existing road, the program also enables you to exclude the paving
part that coincides with the older paving of every cross section in the project, by
simply selecting the Edit paving option from the Road Rehabilitation group.

Note that you can view immediately every change that you are making in the topsoil
tab, since the topsoil isimmediately updated in the drawing area, while you can also
view the new settings in the typical cross section’s workspace.
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12 Drawing
12.1 Lines

The simplest object in Anadelta Tessera is the zigzag line, which is referred to as
drawing line in the program. The drawing lines can be comprised of one or more
straight segments and they can be closed or open. To draw these lines, you must
define the points of their peaks.

Drawing a Line

Aline is comprised of a series of connected straight segments, which can be managed
as asingle object.

(4)
(1)

(5)

How to draw a drawing line

1.From the Drawing menu, run the Line command, or from the Drawing group of the

Drawing Elements toolbar click the < button. You will see the highlighted box in the

middle of the mouse cross, showing you where the line point will be inserted.

.Click the left mouse button to define the start point (1) of the line.

.In the same way define the end point of every straight segment of the line (e.g.

(2), (3), (4) and (5)).

4. When you have finished setting the peaks of the line, click the right mouse button
to end the procedure.

W N

After you have inserted a line, you can convert it into a breakline, a road tangent or
even a boundary of an existing road.

Drawing a Quadrilateral

You can easily and quickly draw lines in the form of a rectangle.

How to draw a quadrilateral

i2)
1. From the Drawing menu, select the New
Quadrilateral command.
2.Click the left mouse button to define
the first angle (1) of the quadrilateral.
3.In the same way, define the opposite
1) angle (2) of the quadrilateral. The
insertion is completed after the second
click and the quadrilateral remains
selected.
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The resulting quadrilateral is a rectangle, whose sides are parallel to the X and Y axes.
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12.2 Curves

The program enables you to draw curves, such as circles, ellipses, circular arcs or
elliptical arcs.

Drawing a Circle

To draw a circle, you must define its radius and center.

How to draw a circle

1.From the Drawing menu, select the
New Circle submenu and then run the
Center, Radius command; or, from the

Elements Drawing toolbar, click the @&
EH button.
2) (1) 2.Click the left mouse button to define
the center point (1).

3.Click again the left mouse button to
define a point for the circumference of
the circle (2). The insertion is
completed and the circle remains
selected.

Drawing a Circular Arc

There are two ways to draw a circular arc. The main way is to define three points —
the first point, the final point and the intermediate point of the circular arc. You can
also define the center, the beginning and the end. By default, Anadelta Tessera draws
the circulars arcs in a counterclockwise direction.

Drawing an Ellipse

You can create complete ellipses and elliptical arcs. The main method for drawing an
ellipse is to define its center, the length of the primary and secondary axis, and finally
the orientation of the axes. Both axes are vertical to each other. The order in which
you define the axes is totally insignificant.
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How to draw an ellipse (first way)

1.From the Drawing menu, select the New Ellipse submenu and run the Center, Radii
command.

2.Click the mouse button to define the center (1) of the ellipse.

3.Set the length and the orientation of the first axis by defining a point (2) in the
drawing area. The axis radius is equal to the distance of the point from the center
of the ellipse.

4.Set the length of the second axis by defining a third point (3) in the drawing area.
The axis radius is equal to the distance between the center and the point of the
second axis.

The elements of the ellipse can be defined in a different order.
How to draw an ellipse (second way)

1.From the Drawing menu, select the New Ellipse submenu and then run the Center,

Radius, Angle command; or, from the Elements Drawing toolbar, click the & button.

2.Click the mouse button to define the center (1) of the ellipse.

3.Set the length of the first axis by defining a point (2) in the drawing area. The axis
radius is equal to the distance between the two points.

4.Set the length and the orientation of the second axis by defining a third point (3) in
the drawing area. The radius and the orientation of the axis are equal to the
distance and the orientation between the center and the point of the second axis.

Drawing an Elliptical Arc

To draw elliptical arcs, you must define all elements of the ellipse, by using the second
way that is described in the previous paragraph. The arc starts at the point by which
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you defined the length and the orientation of the second axis. Next, you must define
the end of the elliptical arc. The arcs are always drawn in a counterclockwise
direction.

(1)

(3)

How to draw an elliptical arc

1.From the Drawing menu, select the New Ellipse submenu and then run the Elliptical

Arc, command; or, from the Elements Drawing toolbar, click the ﬂ button.

2. Define the center (1) of the ellipse.

3.Set the length of the first axis by defining a point (2) in the drawing area. The axis
radius is equal to the distance between the two points.

4.Set the length and the orientation of the second axis by defining a third point (2) in
the drawing area.

5. The radius and the orientation of the axis are equal to the distance and the
orientation between the center and the point of the second axis, similarly to point
(3) of the second way that was described in the previous paragraph.

6.Set the end of the arc by defining a point (3).
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12.3 Clothoids

Drawing a Clothoid Curve
Anadelta Tessera offers the unique feature of drawing clothoid curves.

To insert a clothoid, run the New Clothoid command of the Drawing menu and define
the main tangent of the clothoid in the same way that you define a straight segment.
The clothoid is inserted with the second mouse click and remains selected. When the
length of the clothoid is zero, its tangent appears on the screen; this tangent also
serves as a selection line (handle). Next, define the data - parameters of the clothoid.

How to input the clothoid’s data

1. Open the Properties command window.

2.Select the clothoid you wish to edit.

3.In the Properties command window, select the value of the Parameters property.
Click the three-dot button that is displayed when this field is selected.

#
|Elu:-thn:|iu:| [Base] =]
Property |‘-.falue
Laper E ase) j
Color [ Jvwhite
Line type Continuous
Line width — 01
Line type zcale 1.000
Curve Direction Mot [rverted
Parameters R1 =Infinite B2 =50.000 L1 = 0.000 L2 = 200.000

The following dialogue box appears on screen:
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3.

Clothoid Properties |

—lrpt wa

[4->LDR L->ADR| DR->AL|

Farameter [4) I'I 0o

End Length [L] 200.000000

Tangent offzet [DR] 23.355466

Start Length [L] 0.0000 Angle 1145916
Sitart Radius [|nfinite ¥ Infinite
End Radius
k. Cancel

.In the three fields of the Input way group, you can set the parameter A of the

curve, the length L of the clothoid, as well as the offset DR. According to literature,

2 3

L A

these three values are interrelated with the 4R and R formulas. Depending
on the selected calculation way for these values, when you click the respective
button at the top of the group, only one of the three text fields is active, while the
other two fields show the data values that the program calculates automatically.

.In the Start Radius and End Radius fields, enter the radii of the circular arcs at the

start and the end of the clothoid. If you wish the clothoid to start from the tangent,
tick the Infinite check box. The Start Length (L) field shows the clothoid length that
the program has calculated from the tangent up to the start radius (if the latter is
not infinite). Namely, this value corresponds to the length of the initial segment that
is not drawn on the screen. Finally, the Angle field shows the calculated value of the
DR offset angle.

Click the OK button to close the dialogue box.

The clothoid curves can be edited too, like any other drawing object. Also, every time
you insert a new drawing element, the characteristic parts of the clothoid appear in
green (start and end curvature centers, start and end point of the clothoid) so that
you can apply the snap feature to them.
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Drawinga Parabola
Anadelta Tessera enables you to draw various types of parabolas.

To insert a parabola, run the New Parabola command of the Drawing menu and then
draw the main tangent of the parabola in the same way that you define a straight
segment. The parabola, whose length is zero, is inserted with the second mouse click
andremains selected. When the length of the parabola is zero, its tangent is drawn on
the screen; this tangent also serves as the parabola’s selection line (handle). Next,
define the data - parameters of the parabola in the same way that you define the
clothoid data. The additional feature that characterizes the parabola is selected from
the Curve Type field.
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12.4 Texts

The text enriches a drawing by providing important information. You can use texts to
give information about the nature of the design, e.g. title, surveyor, project owner and
supervising service, as well as explanations in the study.

Creating a Text

To create one or more text lines, use the New Text command. Every text line is a
separate object that can be moved, centered and edited as desired.

How to create a text

.From the Drawing menu, run

the New Text command or, in

the Elements Drawing toolbar,
(1)

click the A button.

2.Use the mouse to select where
the first character (1) will be
inserted.

=

A new text object, entitled New
Text, is inserted in the project.

Text Editing

Texts are inserted with default properties. To give them the form and the content of
your choice, edit them in the window of the Properties command.

x| Text Typing

Tewxt [B ~ . .

et [Base] J In the field of the Text property in
Property [/alue the Properties window, type the
Layer Ease || desired content of the text and
Calar [ white press Enter.

Text Mew text

Temt ER7760.921 Text Font and Font Height

Texty 4559560.975 . .

. The font height of the new texts is

Fant Arial

0.3 cm on paper and the font type is

Angle 0.000 Arial. The font size on screen is
Height 0.300 similar to the font size on the
Mave 0.000 printout, according to the print
Center Bottarn left scale.

To change the text font, select the
text you wish to edit and open the
window of the Properties command.
In the field of the Font property,

click the three-dot button J In
this box, you can choose a new font
or whether the characters will
appear bold or italic.

To change the font height, open the
window of the Properties command
and in the Height field type in

Anadelta Software



Drawing 405

centimeters the new height.

Text Alignment

For every text, the initial point of alignment is the bottom left, the distance from this
point is equal to zero and the rotation angle is also zero.

Every text has a center point. A center point is the point of the box that determines

the place of the text on the screen. There are nine available places in the box that
can be defined as center points.

Top "rl"irjlg

Tm left Top night
Vs
"
~
Bottamn Ir-rl“ _enle ~Bottom right

F'nrmm middla

To change the center point, open the window of the Properties command and select a
value from the drop-down list of the Center property.
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12.5 Images

To insert one or more images, use the Image command.
How to insert an image

1.From the Drawing menu, run the New Image command or, from the Elements

=
Drawing toolbar, click the E button.

2.Define the point at which the bottom left corner of the image will be inserted. An
image with the Anadelta Software logo is inserted into the project.

3. Next, open the Properties command window.

4.1In the field of the Image property, click the three-dot button J which is located to
the right of the field. A dialogue box appears on the screen. Select the image file
that will be inserted into the drawing.
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12.6 Object Properties

You can specify the main properties of the new drawing objects before creating the

objects. The values of the properties that will be applied to the new objects are

referred to as current values.

Defining the Color for the New Objects

You can set the value of the Color property for the new drawing objects.

How to set the current Color

1. Deselect all objects.

2.From the Object Properties toolbar or from the window of the Properties command,
select one of the colors available in the Color drop-down list or select Other... to
define a new color.

Defining the Line Type for the New Objects

You can set the value of the Line type property for the new drawing objects.

How to define the current type of line

1. Deselect all objects.

2.From the Object Properties toolbar or from the window of the Properties command,

select one of the line types available in the Line type drop-down list.

Defining the Line Type Scale for the New Objects

You can set the value of the Line type scale property for the new drawing objects.

How to define the current Line type Scale

1. Deselect all objects.

2.0pen the window of the Properties command and type the desired value in the field
of the Line Type Scale property.

Defining the Line Width for the New Objects

You can set the value of the Line width property for the objects that will be created.

How to define the current Line width

1. Deselect all objects.

2.From the Object Properties toolbar or from the window of the Properties command,
select one of the line widths available in the Line width drop-down list.
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12.7 Layers

With the help of the layers, you can further categorize the drawing objects. The
layers are groups in which you can organize and group various drawing objects. This
grouping facilitates the management of the Horizontal Alignment data. For every
group, you must set certain values for the main properties. The main properties of a
drawing object can be set either based on the object’s layer, or they can be different
from the values of the layer’s properties.

Working with Layers

The drawing objects always belong to a layer. This can be the base layer or a user-
created layer. In every layer there are specific values for the Color, the Line type and
the Line width properties. You can use the layers to organize your drawing in groups of
objects, in order to manage and edit the drawing objects easily and quickly.

For example, you can create a layer that shall include the outlines of the buildings.
The desired properties for the drawing objects (color, line type and line thickness) can
be assigned to the layer instead of being assigned separately to every object. To draw
a new outline, you must make the layer of these lines current and then start drawing.
You don’t have to define again the line type, the line color and the line width every
time you draw an outline.

Every time a new design begins, Anadelta Tessera creates automatically a layer, which
is entitled Base. By default, the property values of the Base layer are Black for the
Color, Continuous for the Line type and 0.1 mm for the Line width. You cannot delete
or rename the base layer.

To manage and edit the layers, open the Layers window.

T ~igix
| New 3 Dielete
Layer | Colee | Line ype [ Line widih [visitle | Selectabid Printable |
1| b1 [Jrwhite Canfirnso 0.1 rmren & Vi @1
2 |62 [whitm Cantirwo Dimn @ Fa b7
3 | b3 |:|'1.+'h|la Confirwo. 01 mem ﬁ' 7 ﬁ
4 |Base [ Jrwiia Confiriot 01 mm -] i B

How to open and close the Layers management window

1. From the Drawing menu, run the Layers command, or press the F9 key, or click the

@ button in the toolbar. The management window appears on the screen.
2.Proceed to the desired changes.
3.When you have finished, click the exit button Xl to close the management window
and return to the main screen.

Creating and Renaming Layers
You can create and rename a layer for every set of lines, and also assign the common
properties of the lines to this layer. By grouping the objects in layers, you can easily

control their appearance and make changes quickly and efficiently.

How to create a new layer
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1.0Open the Layers management window.

2.Click the New Layer - M®  pbutton at the top of the window.

This creates a new layer with a unique name, e.g. New Layer, New Layer 1, New
Layer 2, etc. After you have created a layer, you can rename it. The property values
of the new layers are Black for the Color, Continuous for the Line type and 0.1 mm for
the Line width, but you can change them, if desired.

Changing the Name of a Layer

You can change the name of a layer at any given time, in order to show clearly what
the layer represents in the drawing. You cannot, however, change the name of the
Base layer.

How to rename a layer

1. Open the Layers management window.

2. Left click on the layer’'s name field to activate it.

3.Type the new name and press Enter.

4.Click the exit button Xl to close the management window and return to the main
screen.

How to make a layer current

You always draw in the current layer. When a layer is current, you can create new
objects in this layer and these new objects may have the same properties as the layer
(provided that the object’s properties have the Layer option enabled). When the
current layer is non visible or non selectable, you cannot create new drawing objects.

How to make a layer current

1.Deselect all objects.
2.From the Object Properties toolbar or from the window of the Properties command,
select one of the layers available in the Layer drop-down list.

Checking the Layers

Anadelta Tessera will not display the objects that are drawn in non visible layers. Also,
the program will not print the objects that are drawn in non printable layers. If you
want to hidetemporarily some of the drawing objects while working on details of your
drawing, you can make a layer or a set of layers non visible. The layers containing
elements that don't have to be printed, such as auxiliary lines, can also be made non
visible.

Checking the Layers’ Visibility

The non-visible layers will not be displayed on the screen, but you can still print them.

How to make a layer visible or non-visible

1.0pen the Layers management window.

2. Select the fields & @ of the layers that you want to make visible or non visible.
3. Double-click on the Visible field.
4. When you have finished, click the exit button Xl to close the management window
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and return to the main screen.

Checking the Layers’ Printability

You can select which layers will be printed. If the layer contains information that
doesn’t have to appear on the final drawing (for example, auxiliary lines), you can
select not to print this information. In this case, the layer’'s objects are shown on the
screen, but they will not be printed. Therefore, you don't have to erase the data
before printing.

How to make a layer Printable/Non printable

1.0Open the Layers management window.

2.Select the fields & B of the layers that you want to make printable or non
printable.

3. Double-click on the Printable field.

4. When you have finished, click the exit button Xl to close the management window
and return to the main screen.

Checking the Layers’ Selectability

You may often want to edit objects in specific layers, while viewing the objects of
other layers that cannot be edited. You cannot edit or select the objects of a non-
selectable layer, but the objects are visible when the layer is visible.

It is possible to use the snap feature on objects of a non-selectable layer. You can
make a layer non selectable, non visible and non printable. You can also change the
color, the line width and the other main properties.

How to make a layer Selectable/Non selectable

1.0pen the Layers management window.

2.Select the fields .7: #of the layers that you want to make selectable or non
selectable.

3. Double-click on the Selectable field.

4.When you have finished, click the exit button Xl to close the management window
and return to the main screen.

Assigning Color to a Layer

You can assign a color to a layer from the management window of the Layers
command.

How to assign a color to a layer

1.0Open the Layers management window.

2.Select a layer and click on the respective color field.

3.Select one of the colors available in the drop-down list of the Color property, or
select Other ... to define a new color.

4.When you have finished, click the exit button Xl to close the management window
and return to the main screen.

Assigning the Line Type to a Layer

Every line type presents the visualinformation in a different way. A line type can be a
continuous line or a repeated pattern of dashes, dots and spaces, enabling you to
distinguish the role of a line. The name and the definition of the line type describe the
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specific sequence of characters, the relevant sizes and their characteristics.
How to assign aline type to a layer

1.Open the Layers management window.

2.Select a layer and click on the respective field of the Line type property.

3. From the drop-down list of the Line type property, select one of the available line
types.

4. When you have finished, click the exit button Xl to close the management window
and return to the main screen.

Assigning the Line Width to a Layer

The line width adds thickness to the objects that are drawn by using a specific line. All
drawing objects can be viewed thickened and with texts both on the screen and on
the printout. By defining the line width for a layer or an object, you can simulate the
object’s width on the printout. By changing the width of objects and layers, you can
enhance the presentation quality of your drawings.

How to assign a line width to a layer

1. Open the Layers management window.

2.Select a layer and click on the respective field of the Line width property.

3.From the drop-down list of the Line width property, select one of the available
widths.

4. When you have finished, click the exit button Xl to close the management window
and return to the main screen.

Deleting a Layer

You can delete any layer, at any given time when processing a drawing. You cannot,
however, delete the Base layer. When a layer is deleted, its objects are transferred by
default to the base layer.

How to delete a layer

1. Open the Layers management window.

2.Select the desired layer and click the ﬁ button.

3.Anadelta Tessera will prompt you to confirm that you wish to delete the layer, by
showing you the relevant dialogue box.

4. When you have finished, click the exit button Xl to close the management window
and return to the main screen.

Using the Layers’ Properties

When you draw by using a layer, it is recommended that the default properties are
those of the layer. The objects whose main properties have the Layer value acquire
the properties of their layer. The same can apply for every new object that will be
created. When designing in this way, you are able to maintain a well-organized
drawing.

If you want the color, the line type or the line width of a particular object to be
different than those of the layer, you can change the properties of this object. The
properties of an object can have either a fixed value (e.g. red for color) or the
respective value of the layer. In the first case, the object’s value prevails over the
layer’s value.
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12.8 Object Import
Importing Drawing Objects from DXF files

If your drawing objects are available in digital form (DXF) and you wish to import them
into your design, you can do this anytime, either during the first stage of your design
or while editing your design, and for as many times as you wish.

You canimport any drawing object (lines, circular arc, texts, etc.) from a DXF file. You
can also do this with the simultaneous import of terrain model elements. From a DXF
file you can import objects such as line, polyline, circle, arc, ellipse, elliptical arc.
Regarding their main properties, the imported objects maintain their original layer,
which will be transferred to another layer.

How to import drawing objects from DXF files

1. From the File menu, select Import from Dxf and then run the Import Drawing from
DXF command.

2.From the dialogue box of the Open window, select the DXF file and click Open. After
the program has read the file, select, if necessary, zoom extents.

Importing Drawing Objects from ASCII files

By using the Import Drawing command, which is the firstcommand of the Import from
ASCII submenu, you can import drawing lines from text files.

How to import terrain points from a text file

1.From the File menu, select the Import from ASCII submenu and then run the
Drawing Data command. Thiscommand will be displayed in the menu only if you first
select the creation of a new file or open an existing one. From the dialogue box that
appears on the screen, select a terrain point file (such files have usually the .RLN
extension).

2.From the Browse field, find the subfolder where your file is located. Select the
desired file and click Open.

3. Confirm by clicking OK. The program reads the lines and imports them to the file. If a
problem occurs during the file transfer, the program will display the relevant error
message on the screen.
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12.9 Object Editing

There is only one way to edit objects in the Anadelta Tessera environment. First
select the objects and then edit them. In this section, you will learn how to select
objects, how to view the selected objects on the screen, how to change their main
properties, and how to carry out general and special editing operations.

Selection of Objects

For the lines and curves, the aforementioned data shall apply. For the drawing
objects, there are two additional methods of selection.

Filtering All Selected Objects

With the Batch Selection command,
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you can select a set based on the common properties and the category of the drawing
objects. For example, you can select simultaneously all the red drawing lines of the
Horizontal Alignment, without selecting any other object, or, you can select all objects
except for these lines.

To create a set of selected objects based on the value of the Color, Line type or/and
Line width properties, you should first see whether the property has the Layer value.
Forexample, an object can be black, either because its value in the Color property is
Black or because it has the Layer value and the value in the layer’s Color property has
been set to Black.

How to create a set by using the Batch Selection command

1. From the Edit menu, select the Batch Selection command or press the Ctrl+A keys.

2.In the Objects group of the Batch Selection window, tick the respective check box
(es) to the left of every category of drawing objects that you wish to select. Note
that there are four categories of drawing objects: the lines (Lines check box), the
circles that also include the circular arcs (Circles check box), the ellipses that also
include the elliptical arcs (Ellipses check box) and the texts (Titles check box).

3.In the Selection conditions group, define the selection criteria for sorting out the
objects. This group includes all of the identifiable properties of the drawing objects.
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To enable a selection condition, tick the relevant check box on its left.

4.Enter the property value by selecting it from the drop-down list to the right of the
ticked box.

5. Click OK.

Anadelta Tessera selects all drawing objects that match the user-selected criteria and
closes the dialogue box of the Batch Selection command.

By default, Anadelta Tessera creates a new set of selection. To add this set to the
already selected objects, tick the preserve current selection check box. To remove
this set from the already selected objects, tick the remove items from current
selection check box.

Select All

With the Select all command of the Edit menu, you can easily select all visible objects
of the enabled modes.

To select all objects of an enabled mode

From the Edit menu, run the Select all command or press the Shift+Ctri+A keys.
Editing the Main Properties

In Anadelta Tessera you can edit the main properties of the drawing objects in two
ways: either from the Object Properties toolbar or from the window of the Properties
command.

Copy Objects

You can copy one or more drawing objects in your current file or from one file to
another.

Copy Objects

With the Copy command, the objects are copied to Clipboard.
How to copy objects to Clipboard

1.Select the objects you wish to copy.
2. From the Edit menu, select the Copy command or press the Ctr/+C keys, or click the
copy icon.

The objects are copied to Clipboard. The reference point of the objects is the
intersection point of the diagonals of the fictitious box that contains the selected
object. If you want to define manually the reference point for the set of selected
objects, run the Copy with Basepoint command.

How to copy objects to Clipboard, by selecting the reference point
1.Select the objects you wish to copy.

2.From the Edit menu, select the Copy with Basepoint command.
3.Set the reference point.

Cut Objects

With the Cut command, the drawing objects are deleted from the current file and
transferred to Clipboard.
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How to transfer objects to Clipboard

1.Select the objects you wish to cut.

2.From the Edit menu, select the Cut command or press the Ctr/+X keys, or click the
cut icon.

Paste Objects

The objects that you copied or transferred to Clipboard can be imported again to the
same or to another file.

How to import objects from the Clipboard

From the Edit menu, select the Paste command or press the Ctr/+V keys, or click the
paste icon.

The objects in the Clipboard will be imported to the drawing.

Moving Objects

When you move objects, the objects are moved as they are, without any changes

regarding the orientation or their relative positions with respect to each other. To

ensure the necessary accuracy, use the Input Form command or the snap feature.

How to move one or more objects simultaneously

1.Select the drawing objects you wish to move.

2.From the shortcut menu that is displayed if you right-click in the drawing area,
select the Transformations submenu and then run the Move command.

3.Set the reference point.

4.Set the end point.

Moving Drawing Objects with the Mouse

You can move certain categories of drawing objects by using the points. To do this,
activate the center of a circle or a circular arc, of an ellipse or an elliptical arc, or the
insertion point of a text character.

How to move an object with the mouse
1.Select the drawing object you wish to move.
2. Activate the appropriate point. For texts and images, simply left click on them again.

3. Specify the new position of the point.

Moving Drawing Objects by Using the Coordinates

From the window of the Properties command, you can move categories of certain
drawing objects, such as circles or circular arcs, ellipses or elliptical arcs, images and
texts. Simply select the desired object and open the window of the Properties
command. In the fields of the Center X and Center Y properties for the curved
objects, and Text X and Text Y for texts and images, type the new coordinates of the
center point. The drawing objects will be offset, so that their centers are transferred
to the position indicated by the new coordinates.

Especially for texts and images, you can change the value of the Move property, in
order to move the letters or the image without offsetting the center point. The offset
is equal to the value that the user entered in the field, both for the X and for the Y
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axis.
Object Rotation

To rotate the drawing objects, select a reference point and a rotation angle towards
the horizontal direction. The objects always rotate in a counterclockwise direction.

How to rotate an object

1.Select the drawing objects you wish to rotate.

2.From the shortcut menu that is displayed if you right-click in the drawing area,
select the Transformations submenu and then run the Rotate command.

3.Set the reference point.

4.Set the rotation angle either by specifying a point on the screen, or by entering the
angle with the use of the Input Form command.

Rotation of Texts, Ellipses or Images

From the window of the Properties command, you can rotate texts, ellipses or images.
Simply select the text or the ellipse that you wish to rotate and open the window of
the Properties command. In the Text Angle or Angle field, type the horizontal rotation
angle (the rotation direction is counterclockwise and the angle is entered in degrees).
The text or the ellipse or the image will rotate around its center.

Changing the Size and Shape of Objects

You can scale up or down a set of selected objects, while preserving their proportions
with respect to each other. To scale the objects up or down, specify a reference
point and a length, which will be used as the scale coefficient, or enter the value of
the coefficient.

How to change the size of the selected objects

1.Select the drawing objects you wish to scale up or down.

2. From the shortcut menu that is displayed if you right-click in the drawing area, open
the Transformations submenu and run the Scale command.

3.Set the reference point.

4.Set the scaling percentage either by specifying a point on the screen or by typing
the percentage value (e.g. “"200” for double size) with the use of the Input Form.
When you define a point on the screen, Anadelta Tessera calculates the distance
between the reference point and the user-defined point; the scaling percentage is
the one tenth (1/10) of this distance.

Obviously, to scale up an object, you must enter a percentage higher than 100, while
to scale down an object you must enter a percentage lower than 100.

Changing the Size of Circles

To make a circle bigger orsmaller, activate a point on its circumference and specify a
new position for this point. When you move this point, the circle radius is increased or
decreased accordingly, but the center of the circle remains fixed. You can do the
same from the dialogue box of the Properties command. Simply select the circle and
open the window. Type the new value in the field of the Radius command.

Changing the Shape of an Ellipse

To change the lengths of an ellipse’s axis, activate a point on the circumference of
the ellipse and specify a new position for this point. When you move this point, the
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ellipse radii are increased or decreased accordingly, but the center of the ellipse
remains fixed. You can do the same from the dialogue box of the Properties command.
Simply select the ellipse and open the window. Type the new values in the fields of
the X Radius and Y Radius properties.

Changing the Shape of Circular and Elliptical Arcs

To change the shape of an arc, activate a point on the circumference of the arc and
specify a new position for this point. When you move this point, the arc radius is
increased or decreased, and the arc center also changes accordingly. You can do the
same for the circular arcs from the dialogue box of the Properties command. Simply
select the circular arc and open the Properties window. Type the new value in the
field of the Radius command. The arc will be drawn again, so that its center point
remains fixed and the positions of the three points of the arc’s circumference match
the new radius value.

Deleting Objects
You can delete all of the selected objects.
To delete all the selected objects

1.Select the drawing objects you wish to delete.
2.From the Edit menu, select the Delete command, or press the Del key, or click the

bal icon.

You can do the same by selecting the Delete objects command from the shortcut
menu that appears when you right-click in the drawing area.

How to delete all drawing points

From the File menu, select the Delete submenu and then run the Drawing Data
command.
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12.10 Editing Lines

The program offers some additional editing features regarding the position and shape
of the drawing lines.

To edit a drawing line

1. Select the drawing line you wish to edit.

2.From the shortcut menu that is displayed when you right-click in the drawing area,
select the desired editing command.

Mirroring Drawing Lines

You can mirror the drawing lines, either by the horizontal or by the vertical axis, by
specifying an axis point. The original object will be deleted.

How to mirror drawing lines

1. Select the drawing lines you wish to mirror.

2.From the shortcut menu that displayed if you right-click in the drawing area, select
the Transformations submenu and run the Mirror (X axis) or Mirror (Y axis)
command, depending on the desired direction.

3. Specify the point through which the horizontal or the vertical mirroring axis will pass.

Breaking Drawing Lines

You can break a drawing line into one or more objects. The line can be broken only at
certain of its peaks - points.

Breaking Drawing Lines in Straight Segments

You can break a drawing line in smaller lines; each of these lines will have only two
points.

How to break drawing lines into straight segments
1. Select the drawing lines you wish to break.
2.From the shortcut menu that is displayed if you right-click in the drawing area,

select the Toolssubmenu and then run the Break in segments command.

Breaking a Drawing Line in Two Lines

You can break a drawing line in twoindividual lines based on a reference point.

How to break a drawing line in two

1. Select the drawing line you wish to break.

2.Select the appropriate point.

3.From the shortcut menu that is displayed if you right-click in the drawing area,
select the Toolssubmenu and then run the Break at point command.

The line will be broken in two segments. The selected point will become the start of
one line and the end of the other line.

Editing Drawing Line Points

You can delete or move the points of a line. You can also add points to a drawing line.
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Deleting a Drawing Line Point

You can delete one or more points of a drawing line.

How to delete a drawing line point

1.Select the drawing line you wish to edit.

2.Select the point you wish to delete.

3.From the shortcut menu that is displayed if you right-click in the drawing area,
select the Delete Point command.

Offsetting a Drawing Line Point

You can offset the points of a drawing line, in order to give the line the desired shape.
How to offset a drawing line point

1.Select the drawing line you wish to edit.

2.Activate the point you wish to move.

3. Specify the new position of the point.

Batch Move of Drawing Line Points

From the Points property of the Properties command, you can change the points’
positions simultaneously.

How to move simultaneously the points of a drawing line
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Points List command appears

on the screen. This window

has two columns, which
correspond to the X and Y
coordinates. Every row
corresponds to aline point.

3.Change the values in the
desired fields by typing the
new coordinates.

4. Click OK.

Inserting a Drawing Line Point

You can insert one or more points to a drawing line.

How to insert points to a drawing line
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.Select the drawing line you wish to edit.

.Select the point before or after the point you wish to insert.

.From the shortcut menu that is displayed if you right-click in the drawing area,
select Extend towards start or Extend towards end, depending on which direction
you wish to insert the new point. The order of the points is the same as the order in
which they were inserted.

4. Specify the position of the new point. Continue with the next point. To finish the
point insertion procedure, click the right mouse button or press the Esc key.

WN =

Converting Drawing Lines
You can convert a drawing line into a breakline, a road tangent or adiagram.
How to convert a drawing line

1.Select the drawing line you wish to convert.

2.From the shortcut menu that is displayed if you right-click in the drawing area,
select the Convert submenu and then select the desired conversion, i.e. breakline,
road, existing road diagram or generic use diagram.

Please keep inmind that in order for aline to be converted to a breakline, all points of
the line must coincide with terrain points, while in order for aline to be converted to a
diagram, there should be at least one road in your project. In the case of more than
one road, the program will display a dialogue box and you must select the road for
which the diagram will be created.
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12.11 Data Export

Exporting Drawing Data to a Text File
You can create a file that will contain the drawing lines of your project.
How to export the drawing objects to an ASCII file

1.From the File menu, select the Export to ASCII submenu and run the Drawing Data
command.

2.Specify the path and the name for the file you wish to save. The terrain points will
be exported to a file with the .RLN extension.

3.Click OK to create the file.
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