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GETTING STARTED WITH
| EARTHWORKS
T

What vou need to start

There are few minimum requireaments to be able
to install and run EARTHWORKS successfully.

We assume that

* You have read the owner's manuzal for the
computer you are using, and are familiar
with your machine and with using a mousa.

* You know how 1o use Microsoft Windows
.and arg familiar with its terms such as
icon, click , double click, menu, window.

s

* You understand basic DOS concepts such
as directory structures and file naming,

* You are a person who is related to
earthworks in road construction.

EARTHWORKS and Windows

EARTHWORKS runs under Micrasoft Windaws,
version 3.0 or higher. If yvou are new to
Windows, we recommend that vou read vour
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Windows manual for details and procedures for
using Windows befare running EARTHWORES.
Understanding how to control Windows,
choose commands, and use menus and dizlog
boxaes, will make you familiar with maost of the
techniques you need to use EARTHWORKS,

Software and hardware

|
The minimum software and hardware yau negd

to run EARTHWORKS ara:

= | = MS-DOS or PC-DOS, version 3.1 or
higher.

]

* . Microsoft Windows, version 3.0 ar
higher.

¢ Torunin standard mode, a personal
computer with the Intel 80286
processor (or higher) and 1 megabyte
ar Mare memory.

* To run in 386 enhanced mode, 3
personal computer with the Intel 286
processor {or higher) and 2 megabytes
Or mMore memory.

= A hard disk with 5 megabytes of free
disk space, and at least one tloppy-disk
drive.

| = An EGA, VGA, or similar high-resclution
manitor that is supported by Windaws.

* A printer that is supported by
Windows. If you are using laser printer
its minimum memory should not he |ess
than 1 megabyte
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* A mouse that is supported by windows,
Though it is not required, a mouse is
highly recommended because it makes
the program easier to use.

Installing the program

You must Install the program before you can
use it. Installation procedure copies
EARTHWORKS files to a directory called \EW
on the current drive of your hard disk, or if vou
prefer, to a drive and directory vou specify. It
also creates a program group and program icon
for EARTHWORKS.

To install the program:

1.

o

Insert the EARTHWORKS disk in vour
computer's Hoppy-disk drive,

Start Windows, if it is not already started.

Fram the File menu sclect Run. The Run
dialog box appears.

In the Command Line field, type d:\install
where d is the drive having
CARTHWORKS disk, Then click OK or

prass Enter.

A dialog box appears, asking where vou
want to install EARTHWORK, Accept the
path displayed, or enter a new path to a
different drive and directory on vour hard
disk.

Chapter 1,
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Figurs 1.7 EARTHWORKS Installation dialog box

6. Choose Install to accept your entries and
to start the installation. The
EARTHWORKS program is copied to your
hard disk into the selected directory. The
EARTHWORKS icon appears in the
EARTHWORKS program group

7. When the installation is completa, put the
EARTHWORKS disk in a safe place incase
yvou need to reinstall it.

Starting the program
1. Start Windows.
2. Open CARTHWORKS group window.

3. _Dcmfﬂe-f:litk the EARTHWORKS icoi.

e e T m——————
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Figure 1.2 EARTHWORKS main window and main menu
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The main program window appears, with the
program main menu displayed.

Quitting the program

From the main menu szle _EiIrr[lI then select
Exit. The program will clost-any opened child
windows and data files. The program will not
allowe you to quit if it is parforming any task like
data import / export or volume calculations, or
if there is a current critical error, This means
that you cannot exit Windows as well. So YOu
must complete the running task or zhort it, and
you must also solve the current error bofore
quitting,

Chapter 1,
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WORKING WITH PROJECTS

| 2
———— e c

% Projects and files

Each EARTHWORKS project consists of four

files unique to each profect, plus throe files
common to all projects, -

Unique files

The unigus files store the input data of the
projects, like cross section coordinates and
plobal variables data, project’s title, description,
Brc....The unique files' names consist of three
parts: o '

i 2 3
FrojectName. Daralndicator.Extension
1-5 char 2 char 2,3 char

1. Project Name (Cade): This part is used
to distinguish between projects and is
identical for all unique files of a specific
project. The maximum Project's name is
five characters long.

2. Data Indicater; This part is used 1o
identify the data stored in cach unique
file. It is two characters long.

Chapter 2, Working With Projects 2-1
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3. File Extension: This part is either DTA
for cross sections and global variables
data files, or EW for project's basic
data and printing defaults.

Example

If the project’s name is PROJ1, your four
EARTHWORKS project unique files ars:

PROJ1.EW: Has project’'s basic dara and
printing defaults

PROJ1_NG.DTA: Has natural ground cross
section data

PROJ1_RL.DTA: Has road cross section data

FROJ1 _SU.DTA: Has project's supplementary
data {olobal variables).

Nete: Your project’s files can exist in any valid
directory on your computer disks.

Common files

Thére are three common files 1o he used for all
vour EARTHWUORKS projects:

1. EW.INI: Saves the latest used project’s
name and directory, so when you
restart EARTHWORKS program this will
be the default project.

P

ST.DTA: Has all your typical road cross
sections data.

3. SL.DTA: Has the side slope data related
10 your typical cross sections,

Note: The comman files must exist in Your
installation EARTHWORKS (EW,.EXE) directory.
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Select File from the main menu, then select
Cpen. . .

The Open Project dialog box is displayed listing
the existing projects |*.ew files) in the default
directory with the default project highlighted.

.......

g Tt i 5 L)

Figurs 2.7 Open project dinlog box

To open an existing file, select the desired

“project (file) and click Open button.

= e SUSN
To create a new project, enter a new valid
project name (1 - & characters) in File Name
field with .EW extension, then click New
button. The program will create emnpty unique
data files for the new project in the current
directory.

Project basic data

In both cases, opening an existing project or
creating a new one, the program will display
the Project’s basic data input dialog box. Enter
the desired project’s data. Projects name ang
déscription are printed a5 two-ling reports’

-——
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Close a project

“elete a project

Figure 2.2 Prajact basic data dial o box

header, the contractor's and consultant's
names are printed as reports footer, See
Chapter 5 "Printing Results"” far reports details.

40+ 008-25+ 000

To clase your current project, select File from
the main menu, then select Closs. You must
clase vour current project beforg opening
anather one,

Quitting EARTHWORKS will automatically close
the project. If there is 3 running EARTHWORKS
task or a critical error, vou can neither close the
project nor quit the program: vou must abort
the running task and sglve the error efore
that.

You can delete the current project by deleting
all its related data (unique) files from vour hard
disk. To do this, select File from the main
menu, then select Delete. The program will
warn you before you go on and gives you the
chance to cancel the operation.
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Data backup

You must back up your EARTHWORKS data on
a regular basis. Backups ensure that yvou have 3
copy of your data in case your current data
becomes damaged. You can uze any backup
software for this job.

What to backup

To backup a specific project you must backup
its four data files, which we are defining here
as unique files:

1. FrojectName EW

2. ProjectName NG.DTA
3. ProjectiVame RL.DTA
4. ProjectName SU.DTA

You must always have the latest modified copy
of these files. Also you must backup the
second set of data files, the common files,
whenever you modify them:

1. TEMPLATE.DTA
2. SIDESLOP.DTA

fote: It is not necessary to backup the EW.INI file,
because the program will always ereate g new
one whenever you change your current project.
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CROSS SECTION DATA INPUT
3

in this chapter we will shew vou how to anter
ground and road cross section data. Since the
procedure is the same for both seciions, we

will only describe ground cross section mput .

Adding new stations

1. From FARTHWORKS main menu sclect
Input.

2. From the Input drop-down menu select
Ground Levels option |or Road Levels
option, in case of road cross secton inputi.
The following dialog bax appears,

wh{igie ki BES BT wi

Foints Zwstions  Import/Fupar Close Qox

R

i

it 1

e

e Pyl L e e . W el "R

Figure 3.1 Ground croes =ection input dialog box, Road dislog box is similar,

Ll S e, e R
L.
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Mote:

on

Type the desired station in the station fiald
then press Tab key. The program disables
the station field and displays New ta the
right of the station fiald if the entered
station does not exist in the data file, and it
will display OId if the station already exists
in the data file. The Caret moves to the
offset field of the first point.

Enter the offset value, then press Tab key.
The counter of cross section points will be
incremented by 1 and the Caret will move
to level field. .

Enter the leve! of the point and press Tab
kev to move the Caret to the pifset field of
naxt point.

Repeat steps 4 and 5 1o enter all points of
the current station, then press Enter key or
click OK button. Tha program will save theo
station.

Repeat steps 3 through 6 to add mare
stations.

You can nnt-ur up to 225 points per section.
The number of sections (stations) per file is
only limited by the available dick space.

Keeping offset values

In many cases cross section points offsets are
fixed for a set of adjacent stations, but levels
are different. So the program provides an
option to keep and re-display the offsets of the
last entered station, and use them while
entenng the levels of a new station.
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If the displaved offset is identical to the offsar
of the new point, then just press Tab key 1o
skip offset entry, and move to level field to
enter the point's level; if not, type the correct
offset value and press Tab key,

However, this feature is optional. zo you can
disable it if you like. To change the option
status, choose points from the menu. The last
itern in points menu is Keep Offset Values, tha
check mark () next to the option indicates
that this feature is enabled.

; .‘_1‘_[,__.-_2:*;}_ ‘__'_ ; _..' - i
ﬂnnMT

1+ Eeep offiset values

A e
i T A MR F—

Figure 3.2 Keap offsot values option.

To toggle the option's status (disable it in this
case) click on the option using the mouse ar
uee the arrow keys to highlight it then press
the SPACEBAR. The check mark disappears
indicating that this feature is now disabled,

Editing an existing station

Inserting and removing points

During data entry you may miss or duplicate
some points. In this case vou nzed 1o remave
or insert these points.

= If the station you want to edit is not the current
one, type the desired station in tha station field
then press Tab key. If the station is stored in
the data file the program retrieves and displays
its data.
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Position the Caret at the point which you want
to remove or insert, by clicking on the offset or
level fieid of the point or by using the Tab key

Select Points fram the menu then select the
desired option (Insert or Remove).

Modifying cross section points

If the station you want to edit is not the current
eneg, type the desired station in the station field
then press Tab key. If the station is stored in
the data file the program retrieves and displays
its data, i

Position the Caret at the field (offset or lavel)
that you want to edit, by clicking on tha
desired oflset or level figld or by using the Tab
Key,

Make any corrections for all poings that need to
be corrected, then click OK butten ar press
Entor key to store the updated data.

Entered / Calculated road cross section points

For road cross section points, the RIEOCram
provides a feature that allows you to
differentiate betweecn the manually enterd or
imported points and the points that were
calculated using template facility (discussed in
chapters 6 and 7).

The offset and lgvel fields of a calculated road
point has a white background; whereas the
manually entered or imported road points fields
have a dark background.

This feature makes it easy to spot any manusl
modifications that are made to the data of 3
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Figure 3.3 Lovel ol point 7 and poi

road cross section that was ariginally calculated
using template facility.
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Importing data from external file

inm_ man

]

The program allows you to HOPOrt Cross

: sections data {ground or road) from an external
ASCI file into your eurrent data file. The import
file format is as follows,
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Each station in the input file has two parts of
information;

1. The header: It defines the
station, and the number of its
CTOSS section points. Each
station has one header line. The
columns 1 to 10 have the
station value, and the columns
11 to 18 have the number of
points.

1
1234567A8012345676
&00 .00 27
statian P nts numbay

2. The points: Each point is
defined by its offset followed by
its level, and 2ach line in this
part defines 4 cross section
points, with 8 columns for each
value {offset or level) starting
from column 11. You can have
as many lines as it needs to
enter the complete crass
section points.

4 4 i (] Py

GIESiSE?SEﬂ}FE#EE?SHUIEE{bE?Egﬂlfjéfb?H?PIEE#EEFEEEiEj#EBfﬁ?ﬁlfid.
=32.000 617,328 -25.500 16,579 -25_650 &1F.50% —€6.500 Ele. 333

o set

level offsat level  offeag level offset faval

This information, station, number of points, and
points data (offsat, level), is repeated for all
available sections.

Mote: The file must not have any blank lings.

To indicate the end of data, enter END word at
the [ast line of the input file

3-§
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To import a fila:

»  Select Importiexport from the menu, then
select Import aption. The following dialog
box appears.

Figure 3.4 Impoart I.'.|-E‘|:E Tilm dlﬂfl:rg broa,

» lse the Directories list box to set the drive
and the directory of the imported file. Use
the Files list box to select the file,

* Set the desired write option in Options box,
by pushing the required radio button. The
program provides three different write
options:

Overwrite Existing Stations: The program will
automatically overwrite any existing station,
without warning.

Warn Before Overwriting: The program will
prampt you before overwriting 2ny existing

Chapter 3, Cross Section Data Topmt =7




station, 5o you have the chance skip the update
of the existing cross section,

Do not Overwrite: The program will
automatically skip any existing station, keeping
its current cross section points.

» Press Enter or click QK butten to start
importing data. A dialog box appears,
showing the currently processed (imported)
station. You can abort the process by
clicking Cancel button.

Ehinﬂrting_datﬂ_’f.ﬂ external file

The program allows you to eXport cross section
data (ground or road) to an axternal ASCII file.
The exported file format is identical to the
format of the import file described abovse.

To export data to an external file:
*  Scloct Importfexport from the menu, then

select Export option; The following dialog
box appears.
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+  [Define the Cross sections range that vou
want 10 éxport by entering the start and the
end stations of the desired reach in From
and To fields respectively.

* Use the Directories list box to set the drive
and the directory of the exported file, Use
the Files list box to select an existing file,
or type a valid DOS file name in the File
Narme field.

* Prass Enter or click OK button to start
exporting data. A dialog box dppears
showing the currently processed [exported)
station. You can abort the process by
clicking Cancel button,

Browsing through data file

You can browse through data records [stations)
using (Next, Previous, First, Last) buttnns, or
the similar options available under the menu
rtem Stations.

e

F TR
g‘,ﬂtﬁtﬁ»’ﬁ ]

Retrieves and displays the first station in the
file. If the file is empty, a warning message will
oe displaysd.

Retrieves and displays the last station in the
file. If the file is empty, a wWarning message will
be displayved,

FENexa

Retrieves and displays the station that follows
the current one. If yvou reach the end of the file,
a warning message will be displayed.

Chapter 3, Crogg Section Data Input 3=5
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Previous

Retrieves and displays the statien that comes
before the current one. If yvou reach the
beginning of the file, a warning message will be
displayed.

Deleting stations

The program allows you to delete the currenthy
displayed station from your data file.

¢+ If the station you want to delete is not the
BE current one, type the desired station in the
station field then press Tab key. I the
station is stored in the data file, the
program retrieves and displays its data.

* Select Station form the menu, then salact
Delete option. Before proceeding the
program asks if you are sure that vou want
to delete the current station and gives you
the chance to abort the process by
selecting No button from the warning-dialog
box, ’

Note: The Delete option is only available through
Ground cross section input dislog hox. You
carnnot delete road cross sections directly.
Anyway, deleting ground station will
automatically delete the road cross section and
any global variables of the same station if any.

Printing stations data

The program allows you to print the paints
coordinates (offsets and levels) for a range of
stations stored in your data files (ground or
road).

To print cross section data:
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* Select Station form the menu, then select
Erint option. The following dialog box is
displayed.

*: Gelect Stations oy F.-inﬂnu

:-u#ul"-rl--h'nﬂ o Aju.'_l-l-f-\-'u:-\: T et . sk,
o i r s e e
F‘.ﬂ.ﬁr o L . ] H

Figura 3.6 Stations range selocction for printing dialag bos,

* Enter the start and end stations of the
desired range in From and To fields, then
click OK button or press Enter key to start
printing on Windows default printer.

* You can abort printing by clicking Cancel
button

chaptcriﬂ, Cross Sactionm Data Inmput 3=-11




DISPLAYING RESULTS ON SCREEN

- &
— e ———eees

The program praovides three different ways to
display results on the screen:

Fuurﬁ d. T [”II-.;-tput menu and d',,;_r]u-,,r .:-pnmm

= Display Cross Sections For checking the
entered cross sections data visually.

* Display Areas Details For detailed
checking of partial areas, intersection
and projection points

* Display Total Volumes Far calculating
the total cut and fill volumes for 3
selected reach.

» Display Detailed Report For detailed
dizplay of results, includes: road pOInts,
ground points, sub- areas and volumes,

Chapter 4, Displaying Results On Screen 4-1
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zero points, and totals for a selected
reach.

* Display Summary Report For SUMmMMmary
display of results, includes: tots| areas,
total volumes, and accumulative
volumes for a selacted reach.

Display cross section

Once you have entered the data for both cross
il sections Ground and Road, you will use this

! option ta display these sections for easy and
fast checking of coordinates, slopes, intorface
points, etc... Form main menu select Dutput
then select Display Cross Sections.The program
will open a new window and djsplay a graph of
road and ground cross section for the first
station in your current project, and it will
display the graph menu of options to move
through stations and to customize the graph.

B
i P =

T S ANSPLAY CROSE SECTION [BTAL TI000] e o

Lifsl :t Hexl Proednns Seled_  Foom_ Diptiops...

T

Flgure ,

2 Dispiay Croes Saction window
Moving through stations

The graph menu provides options to move
through stations. You can use these options by
clicking the required option or by pressing Al
key with the first charaeter of the option name:

4-2 ) ; Earthworks User's Guoide
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First
Last
Next

Previous

Select

Zooming

Displays the first station in the file
Displays the last station in the fil

Displays the station that follows the current
one. If you reach the last station a warning
message will be displayed

Displays the station that comes beiore the
current one. If you reach the firgy station a
warning message will be displayed

You can select a station 1o be displayed by
clicking on this option. The program will display
a dizlog box with one entry field. Enter tha
required station and click OK or hit Enter, The
program will display the regquested station if it
exists in the file; otherwise an error message s
displayed

You can change the zoomn level gi the graph by
selecting Zoom form the graph mesnw, the
program will display a dialog box that has two
scroll bars, horizontal and vertical they control
the zoom level horizontally and vertically
respectively.

To increase the horizontal zoom by one level,
click the right arrow of the horizontal scroli
bar; to do the same thing vertically, click the
down arrow of the vertical scroll bar. T
decrease the zoom by one level, click the laft
arrow for horizontal zoom and the up arrow for
the vertical zoom.
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Figurs d.ﬂ Zooming display dislog box

There are five zoom lavels (0 - 4], The default
1= 0 where the complete section is displayed in
the window, In this case the graph window has
no scroll bars. Onee vou increase the zoom
level vertically and/or horizontally scroll bars
will automatically appear, and anly part of the
graph is displayed. You can use these seroil
bars 1o control which part of the graph vou
want to ses.

Note: You can zoom in the graph by maximizing the
graph window; you do this by clicking the
maximize button of the window

Customize your graph display

You can change the display of the graph by
including or excluding some of its elements, like
grids or point numbers. To do this selact
Options form the graph menu. The program will
display options dialog box. You can includa any
element in the graph display by checking its
carresponding check box or similarly You ¢an
exclude it by unchecking the same box,
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Figura 4.4 Displey Options dislog box

Another display option the program gives iz 1o
specify which section (road or ground) to fit
inside the display window. You do this by
pushing the corresponding radio button {Road
section or Ground section).The default is to fit
the road cross section, in this case only part of
the ground cross section will be displayed. For
some cases you will need to fit the complete
ground section, maybe to sse if you can use
different side slope valug or to find out why the
program has not calculated the intarface point
for sume sections, in such cases you push Fit
Ground button.

After you set the required options click on OK
button so that the new options may be activa.

Display areas details

Through this option the program provides a
way 10 perform detailed checking for each
partial area in two adjacent stations , where the
program displays the coordinates that form
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Note:

each partial area and identifies each point type
The following are the available types:

G Grouhd point,

R Road paoint.

I Intarsection point between
ground section and road
section.

P Projection point, where an

intersection point of ong station
is projected to the other
adjacent siation,

The program draws vertical ines to mark the
intersection points and to project these point
from ong station to the ather,

To use this aption select Qudtput from the main
menu, then select Display Areas Detzils. The
program will open a new window and display a
graph of road and ground cross saction for the
first station in your current project, and it vill
display the graph menu which is similar to the
menu of Display Cross Sections, except that
the poptions here waork for two stations
concurrently and there is one extra oplion
available: Areas.

When you first invoke Display Areas Details or
choose Select from the graph menu to display a
specific station, only one set of road and
ground sections will be displayed. You can
vwork on that one if you want, or display the
second station’s set of sections by using Next
or Previous from the graph menu.

Here we will discuss Areas option anly. Far the

‘other options please refer to Display Cross

Sections above.

When you select Areas option the program will
open a windaw to display the partial areas
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details 1or the current stations, with two boxes
for each station one shows the areas and the
other shows the coordinates of the selected
area. Use the mouse or Up and Down arrow
keys to select a new area and the program will
display its points coordinates and TYpes .

PPl S T 02B  ery ote 11000 i

Flest  Last  Meun Euh:u-: Sglect . Fonm.. Arees, Dptane._ :.rﬁm:
: Pk : i

1

—2a.am | e T o op

Figure 4.5 Area details window s dialog box

The boxes can display a maximum of five rows
at 8 time. If the areas or the coordinates of any
of them do not fit in the box, i.e. there are
mare than five partial areas in the station, or
there are more than five points in the salacted
area, a vertical scroll bar will appear, Use this
scroll bar to see the rest of the data,

You can also check any partial area and display
its value with the coordinates of its pomnts and
their types by clicking the left button of the
mouse between the vertical lines that limit the
wanted area. In this case the program will fill
the salected area and display its value with the
coordinates and types of its points.

Chapter ¢
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Display Total Volumes

You can display the total cut and fill volumes
for a selectad reach for a fast checking. From
the main menu select Qutput, then select
Display Total Volumes. The program will
display a dialag box with four entry fields. Two
fields are for entering the start and end stations
of the selected reach, the default is the first
and last stations in the file.

ates ﬂ-i:'ﬂ_‘.._-xt—k-.—w: -
Figure 4.6 Display Total Volumcs dialog i:-mc

The other two fields are for entering a starting
values for cut and/or fill volumes, the program
will add these values to the calculuted volumes,
the default value is zern. After you anter the
required data click OK button or hit Enter key,
the program will start processing, then it will
display the results. You can check the volumes
and then close the results hox by clicking OK
button. '

Display Detailed/Summary Beport

These two options Display Detailed Report and
Display Summary Report displays identical
reports to the similar printing options, Print

Detailed Report and Print Summary Report

described in chapter 5 PRINTING RESULTS.
refer to that chapter for more information.
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PRINTING RESULTS
5

The program providas two options (reports) to
print your results on any printer sopported by——_

MS Wmdnwsﬁx fr—
T —— - _\_-_‘_\_‘_‘—-—._

Print Detailed Report |
Print Summary Report

Displav-Arca I:FI:‘I.HII'! P

o
Print Detailed Report

This report is divided into four paris

1. A graph of the mad and gr{:und Cross
sections. =

2. The road and ground eross sections
points, In case of road section the -
program will add to the gngirmtread
section points any intersection points,
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they will be identifiad by printing an
asterisk next to the point number.

3. Sectional sub-areas and volumeas. This
part has the areas and volumes for both
the current station (defined in the report
as End) and the previous station
{defined as Start]. The program will also
print the zero line distance -if any-
measured from the previous station
(Start]. If there is no zero line (both
sub-areas are fill ar both are cut), the
distance betweean the two stations will
be printed.

4. Total areas and volumes. This part has
the total fill and cut areas for both the
current and previous sections with the
intermediate volume between them, and
the total velumes from the beginning of
the selected reach till the current
station. '

The Report header has the date, the page
number, the project name and description and
the station. The report footer has the
contractor's name and the consultant’s name.
Ta enter or change the header and footer data,
please refer to Chapter 2 "Working with
projects”.

To print this report select Output from the main
menu, then sefect Print petanug HeEmt._The
program will display a dislog box to enter the
report parameters:

—

Station / From-Tao: Enter the start ar and end
sta‘cmns of the reach '5."1]1.1 want to report. The
defaults are the first station and the last station
in the your current file.
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Start Volumes / Cut-Fill: Enter the start fill and
cut volumes if the report is 2 continuation of a
previously printed one. These volumes will be
added as constant values 1o the calculated
volumes, the default value is zero.

 Printing Detailed Calculaifan n.:pm 5

_.::. 3 . = ;._._,_:'_-': !
-II][I?EHEl EIZE

. . Jﬁ

'-ﬂ-* - -_ '::-rr-*

s T 0 P arn (e T
B WAt e HE g_ i
o

|'.'"-' o - e "l'l'_"'""_""'"_"
“-l!'n,‘l “ *}_} 1—-. .-:

Enuﬂl R trﬂta[, haT

Figure 5.2 Detailed Calculation Harmn: ﬂalug I:u:r:-:

Frame Size | Width-Height: Enter the graph
width and height in millimeters. The default
height is 70 mm., and the default width
depends on the paper size, origntation and the
printer typea.

Scale / Horizontal-Vertical: Enter the graph
scales you want to use. For example, enter
1000 if the required scale is 1/1000. The
default is to calculate the scales that will fit the
complete road cross section inside the graph
frame. The used scale is printed on the right
side under the graph border,

You can use any combination of the last four
parameters: Width, Height, Horizontal and
Vertical scales to customize your graph output
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Pnn! '#'uluml:-s H‘-umma:p.r Repad-—

Starting Page Number: Enter the reguired page
number if this repmtais_a continuation of a
previously printed one, the default value is 1.

mmary Report

The program will print a table with the total cut
and fill areas for each station in the requested
reach. The accumulative volumes up to each
station is also printed in the same row.
Between every two stations the intermediate
volumes of these two stations are printed,

The Report header has the date, theé page
number, the project name and description, and
the report name. The repart footer has the
contractor's name and the consultant's name.
To enter or change the header and footer data,
please refer to Chapter 2 "Working with
Projects”.

Tao print this report select Output from the main
menu, then select Print Summary Report. The
program will display a dialog box to enter tha

. report parameters. The Beguired paramesters are

exactly the same as the oncs discuszed in the
previous report, except for the frame size and
scale which are not neaeded herza.

Figure 5.3 Volumes Summary Report dialeg
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Selecting fonts

The program allows you to select the name and
size of the font that you want to use to print
yvour results. From the main menu select File,
then select Fonts. The program will display a
dialog box that lists all the available fonts in
your system with the currently used font
displayed at the top of the box.

in rinter

Use the mouse or the arrow keys 1o change the
current font and size, then click OK or hit Enter
to make your selection active. The selected
font will ba saved with your current project and
it will be the default font when reopening the
same project in the future,

The program prints the results on the default
Windows printer using the printer default
setting and options. To change the printer
settings select File from the main menu, then
select Printer Setup. The program will display a
dialog box of the default printer settings.
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Change the paper size, orientation or any other
setting as required, then click OK button. To
change the default printer use Windows Control

FPanel.

Fager Sge: m——_gg
Papes Geamce: |lJ|:|per'l'|ﬂ_

Hemory: 11.5 M8

[Dfentabon ™ —

I % Postrad

Fi

gure 5.5 Printer setup dizlog box
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CREATING ROAD TEMPLATE
6

———————— e O

Road Template is a very powerful featura that
will ‘eliminate the need for manual data entry for
roed ¢ross section points. You can define
almost any road cross section, including side
slopes, as a template then use it to caloulate
and store the complete road cross section
points for cvery station of the road. This will
not only save time but will also get rid of the
data entry mistakes. ,

In this chapter, we'll show Yau how to create
road templates and build vour own templates
library. in the following chapter we will show
you how to use the template data to caleulate
read cross section points and side slopes
interface points with natural ground.

To enter new template you must eomplete the
tollowing four major steps:

* Enter template code and title. You must
specify a unique four-character code far
every template. If your cross section
has service roads then YOU mMUust use
the same main road code for the sarvice
road templates.

= Enter template points definition. You
need to do this for the main road as
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well as for the left side and/or the right
side service roads separately if any.

« Select the connection method betwesn
the main road and the service roads.
There is no need for this step if your
cross section doesn't have service

roads.

« Enter side slope points definition, for
both sides left and right and for fill and

cut cases.

Nota: You don’t need to have an open project file

while creating or editing road templates.

Preparing the input data for road cross section

Before you start entering the temnplate yvou
must prepare the input data using typical cross

section drawings of your project.

Divide the cross section into three parts:

1. Template points:
- Main.
- Service laft.
- Service right.

2. Connection:
- Left.

| - Right.

Ad. Side slopes:
- Left.
- Right.

El:l-:!mté Con ; i M-I:li'lmll-ﬂ I Crrraacinn ;-E-uvi:ﬂ I Sice
Elopsl =t o e 0 i odgM g ;. miope
¥ 4 i H nghit
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Figure 7.1 Perts of cross saction with serace roads

If the section has no service roads, you will
only have two parts, Road paints (Main) and
Side slopes (Left, Right], Here we will discuss
road points. Connections and side slopes will
be discussed later in this chapter.

Preparing template points data

Usually the road points limits are the outer
edges of the outer shoulders. This applies 1o
the main road as well as to service roads.

Point numbering

Use your typical road cross section drawings
and mark the points needed to define the road
section. Also mark the two control points and
any required help points.

Hedp pt [Road PG i Help pr i d__}r_
1'.‘- i 1/'/ o~ i
“*14 g 78 2 . J
- 3 ; : ,
(2-12) Road paints 3 - @ {—'—I P T . ;
~ A W ¥ o S s S ;
- B -,__ ..L ¥
'3 L=f eartod Bt :
-'-.,'._. e _E __'/-/ ! 12 Illr
. e o et
i 1 P e .’,f'_'p'"
— —— Right control pt.
T——— —_— __.___4——'_ —

Figure 7.2 Ppimts numbering, rood, control and help,
Road poinis

Starting from left give sequence numbers to
road points starting with number 2, (first and
last ports are reserved for control points).
Don't level any gaps so that the last point
number should be equal to road points number
i i
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Control points

Note :

The program uses the contral points 1o
determine the case fcut or ! for each side of
the road section. These points will not be
stored as part of the cross section,

If you want to store the control points in road
cross section, then add two points to the
termnplate and define points no. 1 and 2 using
the same coordinates (offser and levell, and do
the same for the points n-1 and n, where n is
the number of template points.

There are only two control points, on2 on each
side of the main road. For sections with service
roads, each control point belongs to the service
road of the same side,

The number of the left control peint is 1, and
the number of the right control point is equal to
road points number + 2.

Usually the inmer point of the bottom of the
side ditch is considered as the control point.

Help points

Use negative numbers to identify help points,
and they need notl be sequental.

You can use help points when you want to
create a new point and use It as reference
without storing it as cross section point.

Defining template Points

Real and calculated points

Every new template point froad, help and
controf 1 is defined (calculated) relativeto a
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known rafarence point, and thus becomes
known and can be used as reference point for
other new points afterwards.

Anyway, you can define new points without
reference point lactually vou enter 0 as
reference paint no.). These points are called
real points because they are defined directivbhy
their coordinates .

Haow to define new paoints

1. By true point's coordinates (offset, level).
Reference point number should be 0.

2. Calculate new | - WHst pL
point's ; Ble Tl
coordinates using |_ b -EEEHH?%F‘L
known values of | : ' Offset i
offset and level e
difference relative to a reference point.
3. Calculate new i o
point’s ®. 3 !
T 1
coordinates using et Ci:”’f 5 !
known values of "‘-HF%F!- '
offset and slope | Offset | l
relativa to a - .
referenca point,
4. Calculate naw - @Aslpl
points B
coordinates using  |[=|® S NE‘;}J pL
known values of v
level difference —
and slope relative to a reference point.
Wief. pt1 Hef, pt.2
5, Calculata new Ty PR ._,-*.
pint's Ty 7
n = ‘ %:‘i f.ﬁ i
coordinates using ¥ E’N |
two known slopes |
and two reference points,
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Example 7.1

To demonstrate how to define road points
based on the previous discussion, we'll create
the input data needed to define the cross
section shown in figure 7.3.

Figure 7.3 Cross section drawing for exatnpls 7.1,

The section has 7 road points (2 to B), 1 help
point (-1) and of course 2 control points {1 and
1.

=  We will start by defining a real point, which

is the road P.G. Since this point does not

I belong to the considered cross section, 1715
2 help point, and its coordinates are 0.0,
321.50.

+ MNext we'll define point no. 5, using point -1
as reference with offset = 0.0 and level
difference = -0.12.

« We'll continue and define point no. 4,
relative to point no. 5, with offset = -3.75
and slope = 0.015.

« Point no. 3 relative 10 point no. 4, with
offset = 0.0 and level difference = 0.15.

« Point no. 2 relative to point no. 3, with
offset = -1.0 and level difference = 0.0.

« Ppint no. 1 relative to point no. 2, with
affset = -0.4 and slope = 0.25.

+ Ppint no. B relative to point no. b, with
offset = 3.75 and slope = -0.015.
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s Point no. 7 relative to point no. B, with
offset = 0.0 and lavel difference = 0.15.

s« Pgint no. 8 relative to point no. 7, with
offset = 1.0 and lavel difference = 0.0,

+« Finally point no. 9 relative to point no. 8,
with offset = 0.4 and slope = -0.25.

Motice that offset is negative whenever the

new point is to the left of the reference point,
and level difference iz negative whenever the
new point is lower than the reference point. For
the slope its algebraic value is used, and the
lacation of the new peint relative to tha
reference point has no importance in this case.

Global variables

All values foffset, level, level difference and
slopes) used to define/calculate & new point,
can be constant or variable and change their
value from one station to another.

For example, when you define a new point with
true coordinates to represant the P.G. point,
then thea lavel value will change from one
station to another, whereas the offset could be
constant for all stations. The same 15 trug if
you want 1o define a new point for a variable
width earriageway, then you will use variable
pffset and constant slope (which may represent
the superelevation value, so it could be variable
as well).

The program provides 10 glohal variables; their
names are "Var_1", "Var_2", ..., "Var_0"), plus
6 dedicated wvariables for main road
superelevation, named as follows:

« "Se M _It" for Left side main road.

« "Se M_rt" for right side main road.

= "Se in_It" for left inner shoulder,

« "Se out_It" for left outer shoulder.
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*» "Se in_nt" for right inner shoulder,
» "Se_out_rt” for right outer shoulder.

Example 7.2

The above example is not a true one, because
the way we have defined point no -1 means
that all road stations will have the same levels.
To solve this problem we'll use global variables
concept and redefine point no. -1 as real point
with offset = 0.0 and level = "Var_1". When
running template calculation the program will
replace "wvar 1" with its true value for each
station. The definition of the other points will
not change.

If the section has a variable superelevation,
than we must redefine point no. 4 by using
"Se M _It" instead of 0.015. Similarly we must
redefine point no. 6 and use "Se M _rt". Again
when running template calculation the program
will assign the true value of both variables to
each station.

Note : Here we will discuss how to use global
_wvariables in-template data. Defining and
entering global variables will be discussed in
the next chapter.

Entering template code, title and road type

* By selecting Template from the main menu
you get the Elru_p down menu of template
option.

| == B RN P - EARTHWIORKSE -7 === 759wy
| File joput  Dutput REITAITER About...

* Template Points..
ghie SlopE..
Connedtion Method..,

Igmplages S=ieedne .,
Naummiabe U osbeaninibie,

i

T e

Figure 7.4 Main menu with Templale eption sub-menu,
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 From the drop down menu select Road
paoints... An empty dialog box (for sntsring
termplate code, litle, road type and road points) will
appear.

5 £ i ',ﬂ_[d Tide l:mplatn excample t
2 TN Mﬂ-ﬁﬁﬂﬁ‘:ﬁ#%“ A BRI TR T fet S ‘i:.
+[HasdType - T e e R he]
| 1 = VT s e

T e
ST WFFJWW%%W o T .;,n‘.:-_{;

|t S bk |

Figurs 7.5 Fh:rad ﬂuﬁutu pmnis untr',.l d|.:ﬂd:|g box.

« In Code filed enter a four-character code
and hit Tab key. The caret will move to
Title field. If the code exists in the template
file then its data will be retrieved and
displayed and the status fizld will change to
Old. If not, then the status field will be
New.

« In Title field enter the title for a new code
or edit it for the old code. Hit Tab or use
mouse to move to Road Type selection box.
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Use left and right arrow keys or mouse to
select road type, Main, Service Lt. or
Service Rt.

Note: You cannot enter data of service roads bafore
entering main road.

Hit Tab key or use mouse to move to road
surface points entry table.

ot

:_.,_:?Entaring template points

You will enter road surface points using the
cross section sketches and the data you
prepared as discussed previously in Preparing
the mput data.

General notes

Each row of the table in the dialog box
defines one point.

Alvways start with a true point.

Lse Tab key or mouse to move from one
cell to another or to a new row.

Don't use a point as reference before it is
defined.

Don't define any point more than once.
To accept the point it must have a valid
definition format.

Once the ppint is acecepted and you move
10 another row, the point number Tield over
the scroll bar will be incremented.

When you reach to the bottom of the
displayed table the rows will automatically
scroll up to allow new point entry.

To save the template, click on OK button or
hit Tab key when the caret is at the
beginning of an empty new row.

To ignore any changes yvou made to any
template definition, click Cancel button.
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Valid points definition fqrmat

As we explained previously in how to define
new points, you can define a new point using
any of the 5 formats listed in the following

tabla. -

| Row hle:-.r Ref. | Level Slope Rei. Slope
No. | Pt.1 {Pt. 1| Offset | Diff. 1 Pt. 2 2

1] n 0 X X

2] n n X X

3l n n X 5

4l n r x 5 |

5 n n s n 5

0: Mo refercnoc point, 1he new point is real.
n: Integer nurmber.

xr Raal number or global vanslle.

g: Real number or special velus [supesrslsvation, sfopes, global variabios.

Anyway, you will not be able to leave a row
with invalid point definition format,

Naote: OK button status will indicate the validity of the
points entry. So when it grays the entry either
becomes invalid or incomplete; it will ba black
only in casc of valid entry.

Using special values

By selecting menu option Special Values, you
can use variable main road superelevation,
special slopes (Vertical, Horizontal) and global
variables, in your template points definition. For
example, to enter the level for point no. -1 in
example 7.2 as "Var_1", move to Level Diff
field in the first row then select Special Values,
form the drop down menu select global
variables, and finally select Var 1.
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Example 7.3

The following table shows the input data for
the cross section that was defined in example
7.2,

Row | Mew | Ref. Level Slope | Ref. | Slope
No. | Pt.1 | Pt. 1| Offset Diff. 1 Pt. 2 2
1| -1 0 0.0 Var 1 1
2| 5 -1 0.0 -0.12
3 4 | 5 | -3.795 Se M h
i 4| 3 4 0.0 0.16 |
7 5l 2 3 -1.0 0.0 !
6| 1 2 -0.4 0.25 |
7| 6 5 3.75 Se M rt|
gl 7 & 0.0 .15 |
9| B 7 1.0 0.0 I
101 9 8 0.4 “0.25 |
We ean dafine point no. 2 and no. 2 using
special value slopes as follows:
Row | New | Ref. Level Slope | Ref. | Slope
Mo. | Pt.1 | PL. 1 OHiset Ditt. 1 | Pt. 2 2
4| 3 4 | 0.15 |5 VERT !
5| 2 3 1.0 | S HORZ
Inserting and removing points
To insert a new point, move the caret 1o the
row where you want the point, select Paints
from the menu then select Insert. A new empty
row will be inserted pushing the current point
down. Enter a valid point data and leave the
row to accept the point.
To delete an existing point, move the caret to
the row that has the point, select Points from
the menu then select Remove. The curreént raw
will be deleted pulling up the following point. Be
E=12 Farthworks User's Guids=



sure not to remove a point used as a reference
for other points. Anyway the program will give
an error message in such case when you try to
save the template

Main/Service roads connection

Et Eur{ls Side

"h-nl-h-i-—ri--

PH..H-:..ELAH

11000

~Maln § Sorvice Connection Detalle =505

-Connel i o Paramnlui% i '.;_:?"

If there is a service road on any side or on both
sides of the main road. After entering the points
for them separately using the same main road
template code but different road types (Service
Lt. andfar Service Rt.), then you have to dafing
the connection criteria with the main road. The
program provides three connection methads. To
use one, Tollow the following steps:

¢ Select Connection Method... from Template
option sub-menu. The Main / Service
Connection Détails dialog box will be
displayed,

Speclnl ‘u'alur.:: Close El_m-:
e I A i o,

.T_;' : Jﬂ'ﬂF (025

R Rt

"'T.l'l- :|-..m'q % 0.5
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e

Figure 7.6 Mepin/sanice Connection Details diaslog hox.
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Enter the template code,
Select the road side,

+ (Click the down arrow to list the available
methods then select the desired method,
the required parameters will change
accordingly
Enter parameters
Click OK button to save the data

Connection method parameters

The required parameters vary according to the
selected connection method. To complate your
definition, they should be entered .

Direct: This is the
simplest method and
no parameters zre
reguired. The
program will connect
the shoulders of the

main and service
road directhy with straight line.

With "V" ditch: The

pragram will connect
the main and service
roads using "V" lype
ditch. In this casa,

you have to enter
two parameters, first
the ditch slope, which defines the fixed slope
between the lower shoulder fof main or servicel
and the bottom of the ditch; the other ditch
slope will be variable and calculated by the
program accarding to the level diifference
between the two shoulders. Second parameter
is the ditch depth, which defines the vertical
distance between the lower shoulder and the
bottom of the ditch.
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With "U" ditch The
program will connect
the main and service
roads using "U" type
ditch. In this case
vou have 10 anter

three parameters, the

first and the second are similar to V" ditch,
the third is the ditch width, which defines the

bottom of the ditch width.

Using special values -

i

You can use the same ten global variables fvar
1..var 0} described in page 166 to define any

_parameter value, plus an¢ special slope
{Verticall to define special-ditch slope.

To use a special value, click inside parameter
field where you want to use the value, select

Special Values from the menu, then select

Slopes fverticall or Global variables ("Var_ 77 fo

“Var 0°).

Defining side slopes

The last part of the templaté we are going to
define is the side slopes. The program allows
the definition of variable and complex slopes.
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Template Side Slepe Input
Llnlm E:tunia l.‘.nl: Elup:a l:tm!—t: Ilm-:

F:gu.hu 7.7 Sida slopes ontry dmfnn baox, -
To define the side slopes we must enter the
slope and its corresponding height limit, or -as
a special case - when the defined slope is
horizontal, we will enter a horizontal distance
instead of vertical one [see example 7.7).

To enter side slope data follow these steps:

+ From Case hox choose side {feft or right)
and case (fill or cut! by clicking the
appropriate radio button.

« Enter an existing template code, [i.e.
tempiate points should be entered for main
road).

+« Click on the first row of the Height/Siope
table and start entering the data (see the
folfowing examples for derails).

Variable side slopes

Side slopes on both sides of the road usually
vary according to the height of cut or fill. The
program assumes the height corresponding to
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a certain side slope as the veruical distance
from the edge template points (first or last) to
the last point of that side slope.

Example 7.4
Edga tamplata peint |firsth— T'_r-
/X//Z"
[ Row | Height | Slope Cnt.i Heam 417/ ) Vg
no. I / !
1 -3.0 0.25 3. <H <Bm. X1 S/
2 5.0/ 0.333 /
3| -100.0 0.5 3
I H »&m, 21/
MNatice that:

= Every row defines one slope end point.

« Height is negative because its dircction is
dowwnvvard.
Slope has an absolute value,
Cnt. field is empty.

« Last height value is big enough to cover the
case = 5.0 m.

MNote: Tha example defines fill slopes that work for
both sides. To define cut case wilh the same
heights and slopes all you have to do is to
change the height sign.

Simple and complex side slopes

The previous example shows how to define a
simple side slope where there is one slope link
fooint) corresponding to each height limit.
Complex slopes on the other hand have
multiple links for ons height limit.

We define every link by its height fnot herght
limiit) and slope. The Cnt. check box should be
chacked indicating that the currant slope has
continuation on the folloowing row, the last link
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is defined by the height limit and the

- corresponding slope, of course the Cnt. check

box for the last link should be unchecked.

\ Exampls 7.5

In this example we arg defining three side
slopes using five rows, onz simple slope with 3
m. height limit and two complex slopes each
with two links and height limit of 5 and 100.

The field above the scroll bar shows the
number of the defined side slopes (3} in this
example. If you unchecked any of Cnt. boxes in
row 2 or 4 the number will be increased to (4],
On the contrary, if you check Cnt. box on the
first row, the number of defined side slopes will
be decreased to {2].

Row Height Slope |Cnt. T
no, H = 3m. ;/ EI_
1 -3.0 0.25 P i
| 2 -1.0 0.25] X o 31//
< = .
3 -5.0| 0.3333 PR S g
t 4 -1.0 0.25| X t
5 -100.0 0.5 - H>5m, 21/
Example 7.7
The most common case where you will use
complex slopes is to define cut side slopes with
ditches.
Hera we are defining three complex cut side
slopes with V] type ditch; the first link 15
identical for all three, the second link varies
according to the height.
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Row
nao.

Height

Slope |Cnt H>5m, 2:1 %

-0.5

0.25] X \

3.0

0.256 - A

-0.5

5

0.25| X m. < H < Sm. E-."I\
0.3333

-0.5

T | s | L) | B2 | ==

100.0

N
0.25] X H=3m. 4:1 T o
0.5 ; El

Using special slopes

The program provides three special slopes,
vertical, horizontal left and horizontal right.

To use a special value, click inside slope field
where you want to use the value. Salect Slopes
from the menu, then seiect Vertical, Horizontal
right or left J. The sign of Height value, plus or
minus specifics the vertical direction upward or

" downward respectively.

Example 7.7

In this example we are defining a complex cut
side slope with 15 links, 2 to define the (U}
ditch and 13 to define the steps.

MNotice that, in row no. £, since the slope is
horizontal we are defining the ditch width as 3
m. (not the heghtl. similarly in row no. 4 1.75
is the step width. Also because we are defining
ane complex side slope, check box (Cnt.
column) is checked for all rows except for the
last one, and the field above the scroll bar
should display the number of slopes as 1.
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Row Height Slope |Cnt.
na.
1 -0.5 0.25| X |
2 3.00 H Left| X |
| 3 1.0 0.3333| X —
& 1?5 H Left .:":. 175
5 1.0] 0.3333] X \"—f'-
B 1.75] H Left] X 2\ %]
15| 100.0 0.5 ==
Inserting and removing links
To insert a new link, move the earet to the row
where you want the link. Select Links from the
menu then select Insert. A new empty row will
be inserted pushing the current links down.
Enter a valid link data and lcave the row to
accept the link.
To delete an existing link, mave the carat to the
row that has the link, select Links from the
menu, then select Bemove. The current row
will be deleted puiling up tha following links.
Browsing through data files

¥ou can browse through data records for
Template points, connection method and side
slope using (Mext, Previous, First, Last)
buttons. Also you can use similar options
available under the menu itermn Becords.

Retrieves the first template record in the file

-(that has the lowest code value) and displays

its data. If the file is empty a warning message
will be displayed.

6-20
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ﬁgEEE} ﬁﬁ&tﬂeua& the last template record in the file

(that has the highest code value) and displays
its data. If the file is empty a warning message
will be displayed.

A T

"m% Retrieves the record that follows the current
one. Depending on the current position, next
record can be for a different template code, or
for the same current template code with a
different side (left, ripht) or case {cut, fill). If
yvou reach the end of file a warning message
will be displayed.

Retrieves the record that comes befora the
current one. Previous record can be for a
different code or for the same current code
depending on the current position. If you reach
the beginning of the file a warning message will
be displayed.

Printing templates data

You can print the input data for Template
paints and Side slopes for the currently
displayed record (code), by selecting Records
then Print under Template Points option or Side
Slope option respectively

Deleting templates

You can delete templates by selecting Records
then Delete from Template Points menu, Delete
option will delete all the related data for the
current code; that is, it will delete service
roads, side slopes and connections data if the
current record is for main road, and it will
delete the same side {left or right) connection
data if the current record is for service road.
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You cannot delete side slope and connection
entries from data files directly,
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TEMPLATE CALCULATION
7

In this chapter we will show you how 1o use
the template data to calculate road cross
section points and side slopes interface points
with natural ground. '

Global variables

The program provides sixteen global variables,
which you can use to define road cross section
values that change from station to statian, like
road PG. or superelevation, These valucs are .
used when calculating road section paints for a
specific template.

Pre-named wvariables

Cwut of sixteen global variables there are six
with pre-defined names:

Main Left.

hMain Right.

Cuter Left Shoulder,
Cuter Right Shoulder.
Inner Left Shoulder.
Inner Right Shoulder.
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Flle 1 Dutput  Template Abowl..
Ground Levels. .
Road Levels...

(] 5 [ L]
Mames of Global Variables... | Compute ...
Global ¥ariables ¥

P

Figura 7.1 Named global variables (Superelevation) sub-manu

As their names shows, these six variables are
defining main road superelevation, You can
entar the data by selecting Superelevation form
Input Sub-menu, then you can choose ong of
two entry methods, direct value entry Edit, or
linear interpolation Compute. These two
methods plus two more, Vertical Curve, and
data file Import, are discussed later under
Entering alobal variables data.

e T o

-0~ EARTHWORKS { DEMO 1 57207 B

TEmpla

. Global Varlablcs -

Figure 7.2 Unnamed glabal variatles
Naming global variables

The other ten global variables are unnamed,
and before using these variables it is highly
recommended to name them, even it is
optional, because this will help when you start
entering variables data.

To name a variable, select Input form the main
menu, then select Naming of global variables, a
dialog box with ten radio buttons and ong 18x1
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field appears. Select the required variable by
pushing the associated radio buttan and then
enter the text that describes the purpose of the
selected variable.

aming ol ut‘.':ll!-

o e L A RN T il
Figura 7.3 Marming giocbal variables diafog box

You can name more than one variable, When
you finish click OK button. Clicking Cancel will
abort the procedure and igm:ural any updates.

Entering global variables data

The program provides three methods to enter
global variables data. It is up to vou to decide
which one to use based on the available data
format.

Direct value entry: Using this method you can
enter a global variable value for each station
individually.

s  From the main menu lnput option select
Global Mariables or Superelevaticn, then
select Edit, |

= Lse the input dialog box to select the
desired global variable by pushing the
proper radio button. The program will
display its name in Glabal variable name
field {see Naming global variables above).
This step is only applicable to unnamed
global variables; for named global variables
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(i.e. main road superelevation} there are a
separate field for each variable.

B = ;o7 “Global Vaniables Input 5550

B -""

j P T R L L B T

i
|
Etaliuns
m.i-pxﬁirﬂu:mw o e o
i e et y O ST e P TR e OV L =
I stadin: S dad E?ﬁ"’fﬁ Efmﬁ 4;-
T =
e ey e PR -2
M ﬁ
i El =l
¥
- .:
f L
-'
: &
!w EEan il ﬁtm‘é:’ﬂi}¢
T L T -:-.dl-.'-*':.‘-'.?.@.'-.‘?.-.'a":.'r-ﬂ i,
Figure 7.4.b Fre-named plobal varisldes diract entry dialog box
« Enter each ground station and its
corresponding glebal variable value, then
click OK button or press Enter. This methed
is mosthy used to correct or change data
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previously entered by one of the other two
methods.

Neote: You can move through data while using this
method, by using the First, Last, Next and
! Previous buttons, or Stations options.

Linear interpolation: Using this method you can
enter a plobal variakle values for a range of
ground stations.

* From the main menu Input option select
Global Variables or Superelevation, then
select Compute.” < < -,

Global Varfables ™

S

|' Figure 7.5.a Unnamad plobal veriables linear interpolation input dialog
box

« LUse the input dialog box to select the
desired global variable by pushing the
proper radio button. The program will
display its name in Global variable name
field (see Naming global variables abova).
This step is only applicable to unnamed
global variables. For pre-named global
variables {i.e. main road superelevation},
there are a separate field for each variable.
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¢ Enter the desired start and end stations and
the corresponding start and end global
variable values, then click OK butten or
press Enter. The program will calculate and
store the in-between values by linear
interpolation. Clicking Cancel will abort the
calculation process. All the calculated
stations prior to cancel command are saved
in the file

ﬁ il E I L] ]
7 = ) &
> 1 ...r.l:!-“il'.".
| 0.0 i
0.01%
q-0.015
T
S e T S S
25 < ECancel itz in
i e AT e ko DT L L e S
Figurs 7.5.b Pre-named ylubal variebles lincar interpolation input dialog
box '

Note: You can use this method along with the
following one (Vertical curve calculation) to
enter the road profile grade values for unnamed
global variables. Sea the example under Vertical
curve calculation.

Vertical curve calculation: Using this method
you can enter the road profile grade for areas
where a vertical curve exist by amending
unnamed global variable values already entered
using the previous methad (Linear
interpolation).
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Note: This method is only ; available for unnamed
global variables. o

*  From the I:Tiﬂi]'l menu Jnput option select
Global Variables, then select Vertical Curve.

SR

Figure 7.6 Unnamed global vanabhles Vertical curva input dialog hax

« llse the input dislog box to select the
desired global variable by pushing the
proper radio button. The program will
display its name in Global variable name
field {see Naming global variables above).

= Enter the required vertical curve data, then
click OK button or press Enter. The
program will calculate and will overwrite
the values between the two tangent points
of the vertical curve. Hee figure /.7
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Exampie:

To calculata and store the profile grade for the
following vertical alignment data:

Station Lewvel Curve Length
0.0 214.0
250.0 217.5 250.0
400.0 212.0 500
475.0 213.0

You have to perform two steps:

1. Enter station and level for each PVI along
the specified road reach using Linear
Interpolation Input of Global Variables

dialog box.

: From . To
Station 0.0 4 250.0
Value 214.0 217.0

Fram To
Station 250.0 400.0
Value 2170 212.0

From Ta
Station 400.0 475.0
Value 212.0 213.0

2. Re-enter station, level, plus vertical curve N

length for each PVI along the specified road
reach using Vertical Curve lnput dialog box.

Station Level
PVI.1 | 0.0 214.0
PVIl. 2 | 250.0 217.56
PVI. 3 | 400.0 212.0 ]

Curve Length 250.0
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Station Level

FVI. 1 | 250.0 217.5
PVI. 2 | 400.0 212.0
PVI.3 | 475.0 213.0

Curve Length | 50.0 |

Note: You must not use Linear interpolation input

method after using Vertical curve calculation
input method for the same reach, unless vou
want to overwrite the calculated vertical curve
values, hence you must complete step 1. for
the entire desired reach before starting step 2.

", PV

Input/Global Variables/Vertical Curve

Figure 7.7 Vertical curve caloculation.

Imperfing data file: Using this method you can
enter global variable values for a range of
ground stations by reading the data from an
external ASCH file.

Each data file line defines one global variable
value for a certain ground station as follows:

column data
1-12 ground station
13-24 global variable value
Chapter 7, Template Calculaticn 7-8




Example:

24000.000
24025.000
24050.000

30000.000

312.345
312.854
313.038

320.723

You can use any word processor or
spreadsheet program that gives ASCI| files to
create your data files. Do not leave any blank
lines in the file, and 1t 1s not necessary to write
the stations in sequence.

Mote: This method 15 only avsilable for unnamed
olobal variables. |

= From the main menu Input option szlect
Global ¥ariables, then selact Import

s - =,
AT T L T T T L S L 4 A e L e ﬂr.'--.-:r-j’%‘-"':'

Figure 7.8 Unnamed global vadablas import dialog baox
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= LUse the input dizlog box to select the
desired global variable by pushing the
proper radio button. The program will
display its name in Global variable name
field (see Naming global variahbles abovel.

» Enter the data file name or select it from
the Files box, and change the current
directory if necessary from Directories box.

e  Set write option in Options box, by pushing
the required radio button. The program
praovides three different write aptions:

Owverwrite Existing Stations: The program will
automatically overwrite the global variable
value for any existing station, without warning.

Warn Before Overwriting: The program will
prompt you before overwriting any existing
station, so you have the chance skip the updats
of the existing global variable value.

Do pot Overwrite: The program will
automatically skip any existing station, kceping
its current global variable value.

Printing global variables

The program allows you to print any global
variable data for a range of stations,

To print a global variable data:

* From Input main menu option select
Superelevation option for pre-named global
variables, or Glaobal Mariables for unnamed
global variables, then select Edit.
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= Select the desired variable, by clicking in
the appropriate field for pre-named
variables, or by pushing the appropriate
radio button for unnamed variables.

. '|—|"'.-l'-—:|-'7
1“.:_“ Lo b

M g )

Figura 7. 9b Pre-named veriables print option
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» From edit dialog box menu select Stations,
then select Print.

- Select Stations for Ptlnhng

— --.J......__un.u_-_-.-,. -r [

Fgur- 7. ‘H! Statians rangs salection for printing dislog box.

* Enter the start and end stations of the
desired range in From and To fields, then
click OK buttan er press Enter key to start
printing on Windows default printer,

* You can gbort tha printing by clicking
Cancel button

Assigning template code

You must assign a template code far gveary
ground station that you need to calculate road
Cross section for. The program allows you to
specify the template you want to use for g
selected range of ground stations, so you can
use different templates in the same file.

To assign a template code to a selected range
of already entered ground stations:

v From the main menu select
Template, then select Template
Selection. The (Template Selection
for Ground Stations) dialog box is
displayed,

Chapter 7, Template Calculaticn T=13 O
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= Enter the From and To stations,
then enter the template code that
. you want to use for this range.

- Template Selection far Ground Statiang -7 -

E A s it T S e e
| - tallnn s "

: fam | 2ggp ;

B ka1 0 5000

: e Ty

Lpeemplale Lone 43 B

: e e : =d b i

S ' Figure 7.11 Template selaction dialog box ;

s Click OK buttan or press Enter. The
program will start processing and. it
will store the selected template
code with each station of the
selected range. The program will
close the entry dialog box and open
another dialog box that allows vou
to maonitor the calculation process.
You can abort the process by
Clicking the Cancel Button.

Running template calculation
| :
' The template calculation involves two separate
steps:

1. Calculating road points
2. Caleulating interface with ground

The program allows you to process both steps
{ together or any one separately.

To run template calculation: .

. From main menu select Template,
then select Template Calculation.
The {Template Calculation} dialog
box is displayed.
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€ Enter the From and To stations to
define the calculation range, The
defaults are the first and the last
ground stations of the current
project.

i it "'..-.-.-.w---.::-.-_.-.:'_'.:.Ll-p—'\-' ».\Elﬁ?ﬂ
Figure 7.12 Templsin calculation dislag hox

* Define the required calculation
steps by sotting the calculation
option. You do this by checking or
unchecking the check box that
corresponds to the required
calculation step. The default is 10
run both steps.

v Click OK button or press Enter to
start the calculations.

The program will close the entry
dialog box and display another
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dialog box that allows you to
muonitor the calculation process.
You can abort the process by
clicking the Cancel Button. If the
program encounters any problem
while running the calculations, it
will stop and display a warning
message and ask you wheather to
continue the calculation or to
abort it.

Calculation steps

As a program default and for most of your
projects you will run template calculations for
both steps, road points and interface.
Nevertheless for some cases you may need 10
run either step separately..

Calgulating road points This is the less possible
casc to happen, where the program will
calculate the road peints using the stored
template data and skip the side slope
calculations.

You may need this option to check the road
surface position relative to the existing ground
section without bethering about the side slope,
especially if calculating the side slope gives
more warnings because of not being able 1o
find the interface point for either side.

Calculating interface with ground This is the
more possible case 1o happen, where the
program will skip the road points calculations
and only calculate the side slope interface with
the natural ground using the stored side slope
data and previously entered and sorted read
sections data.
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You will use this option when it is practically
impossible to build a template for your road
cross sections; because thera is no typical
cross section applied, and the road section
dafinition changes unconditionally form station
10 Station.

I In this case, you must add the two contral
points to the entered road points. Most of the
time you will duplicate the first point and the
last point of each section. Refer to Preparing
template points data, in Chapter 6, for more
information about eontrol points.

Interface / side slope determination

For a given station there could be mare than
one solution for the interface points. The
program will aecept the first solution it finds -
and stop the calculation process.

For example, if we have the following side
slopa data for the fill case of the left side far
the illustrated section part in figure 7.14,

3.0 0.25
| -5.0] 0.333] |

" Height Siope |Cnt
: |

N

-t

Figure 7.74 Two valid interface points

The program will always start with the higher
(4:1, 0.25) side slope value to look for the
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interface point, and if it finds a solution it
ignores the other slope even though it gives a
valid soclution. S0 in this case the program will
store point (2l as the left side interface point.

If you want to force the program to start
locking for the interface point using the smaller
siope value you will have to switch the slopes
rows. '

Height Slope  (Cnf.
-5.0 0.333
-3.0] - 0.25

In this case tha program will store point [b] as
the left side interface point.
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