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Preface

Many road design software products are available in the world. However, road
designers still feel frustration sometimes in real road design procedure. Designers need
to control more precisely over every elements of design while the software operates
automatically. Smart Tech Ideas’ "SMART ROAD” is designed to satisfy these
expectations. In Smart Road, designers have complete control of every elements of road
design.

Smart Road is developed on the basis of international standards which also including
standard norms set by Department of Local Infrastructure Development and Agricultural
Road (DOLIDAR), Department of Road (DOR) — Nepal, under consultation of highly
experienced Civil engineers from Nepal, India and other countries.

With Smart Road you can design all types of Roads in Nepal as well as in other
countries. It is a full Plan; Profile & Cross section based road designing software
which provides all the data and necessary drawings just about ready to print with
proper sheet management functions.

Smart Road supports both Baseline survey method (DTM) and Centerline survey
method in a single package. All the design parameters can be given by the user
according to the requirement of the individual’s project. It allows user to work with
Plan, Profile and Cross-section simultaneously in a single window and has the facility
of importing & exporting various types of design data from CSV file and Active Excel
Application. Smart Road is fully equipped with the powerful functionalities such as
design of Horizontal alignment, Vertical alignment, Cross- section etc. Users can
customize structures (drains, walls, cross drain structures) according to their

requirement and can also customize drawing templates for the printing.



“Swift — Simple - Accurate” SMART ROAD

Swift:
Developed in latest cutting edge technology as well as powerful graphics library, Smart

Road gives fast processing & data manipulation over other available software in Nepal.
Use of NET Technology speeds up processing and use of OPENGL (Open Graphics
Library) brings promptness to render graphics primitives.

Simple
Easi)/ to use Graphical User Interface (GUI) with integrated single package for both
Baseline survey method (DTM) and Centerline survey method. It allows user to work
with Plan, Profile and Cross-section simultaneously in a single window and has the
facility of Importing & exporting various types of design data from CSV file and Active
Excel Application.
Smart Road provides ready to print Drawing & Data output with proper sheet

management which saves plenty of time for Road Designers.

Accurate
Smart Road is developed on the basis of systematic study & analysis of “Road

Engineering & Designing” form the experience of Road Engineers from various
countries.

Drawing & Quantity generated by Smart Road is rigorously tested & tallied manually by
various Road Engineers working for government agencies of Nepal.

Since, Smart Road is developed on basis of standard civil engineering calculation &
algorithms; accuracy in calculation of quantity & Geometric design is very high over

available software in market.
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Where and How to get Support

Smart Tech Solution has a long tradition of supporting its customers.
Since we constantly update and improve our products, we introduced
Annual Smart Road Software Assurance (ASRSA) after free 45 Days
of unlimited Phone/Fax/Email support. ASRSA is an annual
maintenance and support contract which offers the following
advantages:

1. Full access to the latest updates of Smart Road via our download section.
2. Downloadable Typical Cross Section and designs libraries.

3. Up-to-date Smart Road manual in PDF form.

4. Training as well as full technical support either by phone or by e-mail.
Annual Smart Road Software Assurance (ASRSA) is the best way to

protect your investment and keep up-to-date with the latest versions of

SMART ROAD.

Note: There is no charge for reporting errors or bugs in the program.
For More Information, Log on to www.smartroad.com.np

For Technical Support:

(+977) - 01-5245027
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Minimum System requirements

o Computer with Pentium Ill or Higher Processor.

o Atleast 128 MB RAM (512 MB Recommended).

o Display Adaptor with Minimum 32 MB Graphics Memory and 1024 X768
Screen Resolution Support.

Operating System- Windows 2000/XP, Vista, Windows 7 and Windows 8.
Microsoft .NET Framework 2.0 or Higher.

Microsoft Excel 2003 or Higher.

AutoCAD 2007 for Win 64 bit, AutoCAD 2012 for Win 64 bit or not
required for Pro version.

o o o o

How to download online version of Smart Road on your Computer

o To download online Version of Smart Road, Go to registered Email ID in Smart
Road where Serial No.: provided in to the user and Download file is attached.

o Download the install file sent to the registered Email ID.

o Installation procedure of the Smart Road Software is similar as like for USB
Security Dongle (Key) (Offline version) as shown below.

SMARTROAD

SMART ROAD! MAILS
Swift-Simple-Accurote

Deny STEFERERRM
"
8 eessvopa s
109494044

Thank you for being valuable customer of Smart Road. The following cetailis the login credentials for your Smart Road Software. Please keep the
login crecentials safely.

Download the setup

Login Emait ;;;;;;;‘Ei‘ﬂ.'umﬂ, m / f'l = b

333333330 e using prowser
Sl 333333331 other than Google

2e20000e: :

Vershn Professional Chrome
VTR 20220402
Generated:  2021040210:1823 /
Bk hive 10 doankaad




How to Install Smart Road on your Computer

Smart Road comes with an installation setup File for a USB Security Dongle
(Key) or online version. Once you get the installation Kit, simply follow the below
steps.

For Installation of Smart Road in USB Security Dongle (Key) (Offline Version) or
online version

o Insert Smart Road Installation File into your computers USB Drive.

o Once you insert the drive, the installation process starts automatically. If
process doesn’t starts automatically then follow the steps below.

o Browse the drive and you will see some folders and some installation
executable.

o Execute “Setup.exe” file by Double clicking or by other methods.

o Then the following Screen appears.

75 Smart Road 2021 = X

Smart Road Installation

SMARTROAD 2021

Swift -Simple-Accurate
www.smartroad.comnp

48 )

Smart Tech Solution Pvi. Ltd.

8: Info@smarttech.com.np
w: hitp// www.smarttech.com.np

o Click Next.



73 Smart Road 2021 = X

Welcome to the Smart Road 2021 Setup Wizard

SMARTROAD 2021

The installer will guide you through the steps required to install Smart Road 2021 on your computer.

WARNING: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may resultin severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

o Click Next.
18 smart Road 2021 B »
Sel ﬁ Browse for Folder w
Browse: & Local Disk (D) il - =8
: : = Local Disk (C)
The i |[(1Config.data =4 ool Disk (D)
roind [FEELETABS o | ocal Disk (E)
oy [QICSL_SAFE 2} o UsE Drive (F)
CADTM -
Qstab fles nstall the installation file in other
Eol |CAF1116503762 dr tc.\
’E [Cdkrishna rive except C:
CAMY SMART ROAD
CAMNew folder
CASAFE FILES
CAsmartroad
< >
Ins
Folder: ‘D;'-.' /

q




78 Smart Road 2021 — X

Select Installation Folder

SMARTROAD 2021

The installer will install Smart Road 2021 to the following folder.

Toinstall in this folder, click "Next". To install to a different folder, enter it below or click "Browse".

Folder;

[BRY Browse...

Disk Cost...

Install Smart Road 2021 for yourself, or for anyone who uses this computer:

(@ Everyone
(O Justme

Cancel < Back MNext >

o Select Installation folder and User option then Click Next.

Click Next to Confirm Installation.

75 Smart Road 2021 — X

Confirm Installation

SMARTROAD 2021

The installer is ready to install Smart Road 2021 on your computer.

Click "Next" to start the installation.




Wait until the process completed.
73 Smart Road 2021 = ¥

Installing Smart Road 2021

SMARTROAD 2021

Smart Road 2021 is being installed.

Please wait...

75 Smart Road 2021 - p ¢

Installation Complete

SMARTROAD 2021

Smart Road 2021 has been successfully installed.

Click "Close" to exit.

Please use Windows Update to check for any critical updates to the NET Framework.

Cancal < Back Close

Click Close to finish the Installation Process.



How to Run Smart Road

Once the Installation process is completed, you can find a shortcut Icon named “Smart
Road” in your Desktop. Just double click the Icon or Right Click — then select “Open”. Or
you can browse the all programs menu & go to STI Nepal and Select “Smart Road”. (Make
sure the valid security dongle (Key) is plugged into the USB port correctly.)

For Online Version of Smart Road, after the installation is completed, you can find a
shortcut Icon named “Smart Road” in your Desktop. Just double click the Icon or Right
Click —then select “Open”. Or you can browse the all programs menu & go to STI Nepal
and Select “Smart Road”. Enter_the serial number _sent in _registered Email ID and
registered Email ID.

SMARTROAD

Swift-Simple-Accurate

Enter Registered Email ID

Logind
Email : : . "%@gmailcom <&
. | ’ X i
Senal No. : KKRRRKKKKNXXKKKRKRKKKKKRRKKRRRKK Enter Serial No
e Sent to registerd
Submit Cancel Email ID

Status



The Smart Road’s Main Window

Progress

Status

2@ SmartTech
*» Solution



How to create a new Project

To create a new project, go to File menu and select “Create New Project”. Or you

can select appropriate icon from toolbar.
After activating the command the following window appears.

Project Details

Project Name : |A Sample Project

Project Location : | Project Location
Survey Date - | Tuesday . Januay 23,2018
Design Date © | Tuesday . January 23,2018
Project District : | Kathmandu
File Location : |C:\Users\pfatik\Desldop\PROJECT
File Name * lNew Project]| | Create Directory for Project

Create New Project | | Cancel

Provide the project details, select folder and provide project file name to save the
project. Click “OK” to complete the process.

Now a new project file is created in the given location with given file name. The following
screen will be appeared with empty plan window and with activated menus and window
navigator Tabs.
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How to Open an Existing Project

To open an existing project, go to File menu and select “Open Project”. Or you
can select appropriate iconfrom toolbar.
After activating the command the following window appears.

@ L sample project v

Organize v New folder

¢ Favorites Name Date modified

Bl Desktop & sample project 5/8/2010 3:24 PM

& Downloads

| Recent Places

4 Libraries
i‘] Documents
& Music
[&=/ Pictures
## Videos

"M Comnuter v, ] | ’

File name: v [Smart Road Project Files (".srp) ~ l

[ Open lv] [ Cancel ]

Browse the required folder and select an existing project with the file extension “.srp”
And click Open.

Or you can open project by just double clicking on Smart Road project file in windows
explorer. Or you can just drag and drop a Smart Road project file in to the main window
of Smart Road.

How to Close the Current Project

To close the current project, go to File menu and select “Close Project”. Or you can
select the appropriate icon from the toolbar.

How to Save the Current Project

To save the current project, go to File menu and select “Save Project”. Or you can
select the appropriate icon from the toolbar.

How to Save As the Current Project

To save as the current project, go to File menu and select “Save Project As”. Or
you can select the appropriate icon from the toolbar.



Global Settings

After learning about the file handling, let’s move to the Global setting of the projects.
The Global setting contains design parameters that will be applied by default to all the
newly created projects, so you can set those parameters which will be the common to
your all projects. But still you can change the parameters for each project
individually.

To set the Global Design Parameters, go to File menu and select “Global
Settings”. And the following window appears.
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- Prases Sefiey 5 1 Progect information
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4 Datumy Everest 1830
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4]
3

2 Corvr Siope (%) 3

1 Shaudder Pastyr Side
E 5 Visticsd Nigrmmert Seltrg

1 Deagn Spaed Jurvty 20

2 Sappwyg St Datarce 20
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Now you can set the default value for the ROW, Start chainage, some carriage
way settings, vertical alignment settings, super elevation and extra widening. We
will explain details of these parameters in next topic. To save these parameters
globally, just click on “Save” button.




How to Change Design Parameters of the individual Project

As we stated in the previous topic the design parameters can be changed for the
individual project. So here you learn about how to provide the design parameters to
individual projects.

Once you have created or opened the project, go to “Data Input” Menu and
select “Design Parameters”. And the same window from previous topic appears
again. Now you can change the design parameters for the current project.

Project information

Project information allows you to change the project’s general information. You
can change project Name, Location, Survey Date, Design Date. You can also
define Datum and Zone for the co-ordinate system and also the North or South
latitude in which your project is based on.

Right of Way

The right of way is the specific area of land that is acquire by the road along with its
alignment. It is measured from centerline on either direction.

Start Chainage

Sometime the project needs to change the start chainage of the road as per the
requirement, so this parameter allows you to assign start chainage with any numeric
value.

Start IP Number

Sometime the project needs to change the start IP number of the road as per the
requirement, so this parameter allows you to assign start IP with any numeric
value. It helps to automatically change the number of IP in your project when you
insert or delete any IP.

Carriage Way

The carriage way width is the actual width of the road where vehicle moves. You can
specify the road width in total as per the requirement of your project.

Camber is the slope of the carriage way provided to drain off the water from the
surface of the road. You can specify value of camber in percentage according to
the project standard and nature of the road surface.

You can also specify the side of camber according to nature of the terrain by



specifying the Side of the camber in the range of chainage. We will explain this in
upcoming data input topics.

Vertical Alignment Setting

In this group you can specify the different parameters for the vertical alignment.
Such as Design speed which depends on the type of road and the nature of the
terrain, stopping sight distance which depends on the nature and design speed of
the road, Minimum length of vertical curve, Maximum grade, and Minimum
change in grade.

Super Elevation

Super elevation is provided to the road surface to neutralize the effect of
Centrifugal force and to reduce the possibility of vehicle overturn in horizontal
curves. You can choose the option weather to apply super elevation or not
and also can specify the rate of introduction. We will explain in later topics
about the input of super elevation values.

Extra Widening

Extra widening is the extra width of the carriage way provided to make the easy
movement of vehicles in bends where the radius of horizontal curve is less. You
can choose the option whether to apply extra widening or not and also can
specify the rate of introduction. We will explain in later topics about the input of
extra widening values.

Horizontal Alignment Setting

You can specify the minimum length of the Horizontal curve to apply the super
elevation and extra widening.

Write Chainage

Go to Data Input in the menu bar and then select “Design Parameters”. After
opening the Design Parameters, go to Write Chainage and then set Chainage
Interval in meters, choose true/false for showing/hiding BC, MC& EC chainage,
give the distance form centerline in meters to write the chainages and save it.
After saving that, click on the Update Chainage TAB on the right bottom corner.
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Data Input



Data Input
Once you have fixed the design parameters you can Input various design data from
different input methods.

Input Plan (Horizontal Alignment) Data

Smart Road allows you to enter horizontal alignment data by two methods. Coordinate
method and Horizontal angle, distance method.

Coordinate Method

To input plan data in the format of coordinates, you have to enter coordinates of each
IP points with their respective label and radius. To perform this action, go to “Data
Input” menu, go to “Plan” and select “Coordinate Method”. The following data input
form appears.

Import  Export

| IP Number Easting Northing Transition Length
3984 513102 |99195776
| 3957.935801 | 9888 3582
19913.327256 9801 998924
|9887.998369 9783525706
|9855.621273 |9768 365798
|9831.809487 |9753.166076
| 9804 337499 |9730.82015
|9789.496503 | 9696.075459
|9794 168122 | 9561.056256
|9810.63791 | 9539.158647
9838 347297 9517.95713
|9900.969176 |9460.703107
| 3904 537501 |9370.473608
| 9887568831 | 9316581998

[ola[v]ooalw[n]=

0
-2
lo
lo
lo
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-
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lo
lo
-
lo
o

Now you can just type the required values in their respective columns or you can import
the data from different source (CSV file, Active excel workbook, From Google Earth
(KML) File, Active AutoCAD).

You can export the data to different source (CSV file, To Google Earth (KML) File).



How to save data in CSV file format

To save data in CSV file format you can use Microsoft excel or you can use any
text editor available on your computer like Note pad.

Saving CSV file from Excel

To save CSV file from the excel -
o Open aexcel workbook
o Type the data or copy from other source in required columns
o Once data is ready go to Save as menu of Excel and in the Save as type option
select “CSV (Comma delimited)” type, and click save button.
o Now you have created a new CSV file in the given location.
(Note: Do not include Column headings in the CSV file)

Saving CSV file from Note Pad

You can also make CSV file from the Note Pad or any other text editors. Just type
column data for each row and separate them with the comma (,). Like columnil,
column2, column3 and same for the next row. Now save the file with the extension
“.CSV”.

How to import data from CSV file

To import data from CSV file, go to “Import” menu and select “From CSV”. An Open
file dialog appears which allows you to browse the required file. Select your CSV file
and press Open. If your data input form already contains some data then a message
box will appear for the option to overwrite or append to existing data, select required
option and now you have newly imported data in your data input form.

How to import data from Active Excel Application

To import data from Active excel workbook
o Open an Excel file which contains your data
o Select the required columns and rows
o Go to smart road’s data input form, from “Ilmport” menu select “From Active
Excel”. If something goes wrong then the respective message box will be
displayed.
o If successful then you will have newly imported data in data input form.

How to import data from Google Earth (KML) file

To import data from KML file, go to “Import” menu and select “From Google Earth
(KML) File”. An Open file dialog appears which allows you to browse the required file.




Select your KML file and press Open. If your data input form already contains some
data then a message box will appear for the option to overwrite or append to existing
data, select required option and now you have newly imported data in your data input
form.

How to import data from Active AutoCAD

To import data from active AutoCAD, go to “Import” menu and select “From Active
AutoCAD”. Message appears into the AutoCAD — “Select object” which allows you to
select the required polyline. Select your horizontal alignment and press Enter into the
AutoCAD. If your data input form already contains some data then a message box
will appear for the option to overwrite or append to existing data, select required
option and now you have newly imported data in your data input form.

How to Copy and Paste data from Excel work book to data input form

You can also copy the required rows and column from excel workbook and paste it in
the data input form. Select number of rows and columns in the excel workbook press
“CTRL+C” to copy the data and in the data input form right click on the row header
and select “Paste Data”. Or you can select the desired row and press “CTRL+V” to
paste data.

Row header, Right Click Here

Import  Export

Paste Data

Insert NewRow

Delete Row

Once you have successfully imported the data Click “Save” Button to save the data in
to your project.

How to insert new row in the data input form

To insert new row in the data input form, Right click in the row header and select
“Insert new Row”. A new row will be added below the selected row.

How to delete selected rows in the data input form

To delete selected row in the data input form, select the desired row headers, right click
in the row header and select “Delete Row”



Horizontal Angle, Distance Method

You can also input Plan data in the format of Horizontal angle and distance between IP
points. The angle of first IP point is with respect to north and others are interior angle
between IP points. Distance is IP to IP distance. You also have to specify the initial
coordinate of the first IP point.

To input data in the format of angle and distance, go to “Data input” menu, go to “Plan”
and select “Angle, Distance method”. The following data input form appears where
you can enter the data from different source.

Noghng 10000 ANote. Angie of Srss iP s vl respect o Nort

Maorzonesl Angle Distarce Rasus
R s £1.8399782138004 0

209508 |21 0000e71 35737 5
166 374 9715558528276 18
2065772 |31, 2499181 124752

151 60%% ‘33 7500626312589

17253 28.2500106518755

172 452 | 35 3099526507307

1R217% I7.THSME 127

154 3002 135 eassmes72r

1450332 ‘27 3595803405002

164 3682 34 5900336318307

1850151 | 84 8500202243263

252952 90 3000300235856
1957622 | 56 e98228045128

160 5567 .B'! 1500520407052

164 5388 35 F459760085155

169,350 |3 1200307565166

D555 55980041 75652341

(Please refer to the previous topic for the details about importing data from different
sources)

Click ““Save” to save the data in to your project.



Input Profile

Smart Road allows you to input Profile (Existing Ground Level) in the format of
Chainage and Its RL (Reduced Level). You can also input remark for each chainage if
available.

To input Profile, go to “Data Input” menu and select “Profile”. The following data
input form appears where you can enter the data from different source.

Import  Export

Chainage RL

0 |2162.137
20 2164.039
40 12165617
60 |2168.22
79.832 1 2170.941
90.231 2172977
100 |2174.921
100.631 |2174.914
20 2177151
132,189 12177182
140 2177512
144.114 | 2177.744 Existing Pipe Culvert
156,039 12178.961

(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Input Cross-Section

Smart Road allows you to input Cross-section data by two methods. Offset from
Center method and stepping method.

Offset Method

To input cross-section data from offset method, you have to specify the Chainage,
distance of a point from center line and it’s RL, from left extreme to right extreme. Go



to “Data Input” menu, go to “Cross-section” and select “Offset Method”. The
following data input form appears where you can enter the data from different
source.

' Import  Export
Chainage 4 Offset from Center RL Remark 2
0 -12.443 2156.036015424 .. ey
-5.107999 2161.160316004...
4822 2161.287121087...
0 2162.136962890...
2194 2161.876984369...
» 5.058 2162.087050772...
12.38 2166.644128955...
15 2167.530085958...
20 -18.902 2158.425042870...
-16.981 2159.172060444. .
-9.405001 2161.375060513...
|-7.852 | 2162.415099576...
< | : 10 : [ »

| save | | Cancel |

(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Stepping Method

To input cross-section data from stepping method, go to “Data Input” menu, go
to “Cross- section” and select “Stepping Method”. Now you can enter DX, DY
and Remark of Left and Right side respectively.



Chainage Left Delta Y Left Remark Right Delta X Right Delta Y
0 g 0.139 0.524 -0.063
-0.989 0.822 -0.232
-0.068 0.848 0.035
-0.043 0.37 -0.014
4224 1.343 0.229
0.901 5.221 3412
0.184 0.061 -0.005
-1.808 0.524 0.115
-1.04 1.872 0.081
-2.203 1.404 017
1.143 0.331
-0.605 1.164 0.09
0.761 -0.092
1.105 0177

(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Input Benchmarks

To input benchmark, go to “Data Input” menu and select “Bench Mark”. The
following input form appears which allows you to enter the location of benchmark
points.




Import  Export

(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Input Surface Details

You can also input the details of the surface like existing Houses, existing road trails,
Private property, Electric polls etc. in the form of coordinates. To input surface detail
data, go to “Data Input” menu and select “Surface Details”.

SmartTech
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567919.932
567922.589
567931.596
567936.226
567942114

(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Input Soil Type

You can enter chainage range wise soil type with its cut fill slope and the soil
distribution. To input Soil type, go to “Data Input” menu and select “Soil Type”.
You don’t have to provide the range of chainage here, just enter the chainage value

and soil details where different soil type is found.
& 5ol Typa Entry ®
Impart  Export
g ] Hame b d bl LET HS 3] SR MR [%] HR ) BHS (3]

" Cenda | " Swe || G |

(Please refer “Input Plan data” topic for the details about importing data from different
sources)
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Click “Save” to save the data in to your project.
Input Pavement and Subgrade Data

Smart Road allows you to input no. of sub-surface layers data in to your project. You
can specify the sub-surface layers data in the range of chainage with their thickness
and edge slope. Below is the short description about entering Sub-surface layer data.

Input Pavement and Sub grade Data

To input Pavement and Subgrade data go to “Data Input” menu, go to “Pavement and
Subgrade Data”. Now you can enter the chainage range of Pavement and Subgrade
layer and its Template type.

Data Input |

Design Pacameters ImportData  Export Data
Plan »

Profide | From Chanage To Chanage Pavemert Typs

Coscn » o [ - foatfor

Vertical Curve Data
Bench Mark
Surface Details

Sod Type

Pavement & Subgrade Data
Shoulder Data
Cross Drainage Structure »

‘Vansble Roxd Width
Pass By
Carnber Side Data

Extra Wadening
Superelevation

PR (s | [ Con |

(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Input Shoulder Data

You can specify shoulder data in the range of chainage and the distinct
parameters (width, thickness, and slope) for each side. You can also specify



the slope of the triangle part. Shoulder is divided into two categories paved
and unpaved. You can specify any types in any location. Even you can move
the shoulder by giving Horizontal offset and Vertical offset.

Go to “Data Input” menu and select ““Shoulder Data”.

i Tigre fope lvt-

Urgawed ot Ot
o & O
0

38 THR0

(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Input Cross Drainage Structure

Inside Cross Drainage you can select various types of cross drainage structure as shown
in the given pic below-
Go to “Data Input” menu and select “Cross Drainage Structure”.

(NOTE: - Cross Drainage structure can also be placed according to the chainage in
cross- section window. Cross Drainage structure is found on add structure library.)

SmartTech
Solution




v File. Edn View Tocls Datalnput
s dd O NRIAKI 7

Add Structuwros

= R

L)

L]

L

o

0

L

o

a2 Cross Diamage Stuctutes

BRIDGE

] ste culvert
BOX CULVERT
© HuMe PPe
© PPE CULVERT

@ PIFE CULVERT WITH LEFT S|
© FIPE CULVERT WITH RIGHT ¢
0B CAUSEWAY

ols  Datalnput | DTM. Plan  Profile Cross-section  Details  Modify/inquiry F

Design Parameters Background Color_ A

Plan

Profile

»

o

A

Cross-Section
Vertical Curve Data

Bench Mark

Surface Details

Soil Type

Pavement & Subgrade Data
Shoulder Data

Cross Drainage Structure CauseWay

Variable Road Width Pipe Culvert
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Extra Widening Hume Pipe
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Road Intersection

Slab Culvert

Box Culvert

Input Cross Drainage Structure- Causeway

You can specify the causeway data by giving the chainage location, its span, its
thickness and remarks. Or you can also locate the causeway in specific chainage in
cross-section windows by using the structure library.

ail CauseWay - o IEN
Import | Export | |
Chainage Span [m] Thickness [m] Remarks
£ |10 4 15 lcwl
*
Clear All Save Cancel

(Please refer “Input Plan data” topic for the details about importing data from different

sources)



Click “Save” to save the data in to your project.

Input Cross Drainage Structure-Pipe Culvert

Similar to Causeway you can also specify the data of Pipe Culvert by giving the chainage
location, its length, Diameter, No. of pipes, Clear Cover Depth, Slope and Remarks.

Import  Export

Chainage

Length fm]

Diameter [m]

Clear Cover

PeCout Do ]

Slope
[1V:mH}

09

1

0

0

09

1

0

09

1

0

(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Input Cross Drainage Structure- Pipe Culvert with left catch-pit

You can specify the Pipe Culvert with Left Catch pit data by giving its chainage
location, its Length, Diameter, No. of pipes, Clear Cover Depth, Slope and its Remarks.

e o G oy

0 06 1 0 0

Diameter [m]

Remarks

HPC WITH LE...

(Please refer “Input Plan data” topic for the details about importing data from different
sources)
Click “Save” to save the data in to your project.
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Input Cross Drainage Structure- Pipe Culvert with Right catch-pit

You can specify the Pipe Culvert with Right Catch pit data by giving its chainage
location, its Length, Diameter, No. of pipes, Clear Cover Depth, Slope and its Remarks.

Import Export

Length [m] Diameter [m] Pipe Count g;;ié,c;rﬁer ﬁ%p;H] SO

06 0 0 HPC WITHRI...

(Please refer “Input Plan data” topic for the details about importing data from different
sources)
Click “Save” to save the data in to your project.

Input Cross Drainage Structure- Hume Pipe

You can specify the Hume Pipe data by giving its chainage location, its Length,
Diameter, and No. of pipes, Clear Cover Depth, Slope and its Remarks.

Clear Co
Length [m] Diameterfm] ~ Pipe Count Depth lm‘;er mm

0 086 1 0 0

(Please refer “Input Plan data” topic for the details about importing data from different
sources)
Click “Save” to save the data in to your project.

Input Cross Drainage Structure- Bridge
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You can specify the Bridge data by giving its chainage location, its Length (span),
Slab Thickness, Depth and its Remarks.

BRIDGE

1120 20 0.5 E

(Please refer “Input Plan data” topic for the details about importing data from different
sources)
Click “Save” to save the data in to your project.

Input Cross Drainage Structure- Slab Culvert

You can specify the Slab Culvert data by giving its chainage location, its Length
(span), Slab Thickness, Depth and its Remarks.

(Please refer “Input Plan data” topic for the details about importing data from different
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sources)

Click “Save” to save the data in to your project.

Input Cross Drainage Structure- Box Culvert

You can specify the Box Culvert data by giving its chainage location, its Length
(span), Slab Thickness, Depth and its Remarks.

(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Input Lane Splitter

Sometimes we may require lane splitter in the road. Smart Road allows you to input
Lane Splitter.

Inside Lane Splitter you can select Jersey Block as shown in the given pic below-

Go to “Lane Splitter” menu and select “Jersey Block™.
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Datalnput | DIM  Plan  Profile  Cross-section [

Design Parameters Background Col
Plan » & Input Jersibl.. — O X
Profile
Cross-Section » From To Chanage
: Chainage (m) (m)
Vertical Curve Data
Bench Mark 4 1
Surface Details -+

Soil Type

Pavement & Subgrade Data

Add Chainage where

Shoulder Data jersey block is needed

Cross Drainage Structure »
Lane Splitter | Jersy Block
Safety Barrier »

Click

Variable Road Width Save

Pass By

Camber Side Data

Input Safety Barrier

Sometimes we may require Safety Barrier in the road at certain section. Smart Road
allows you to input Safety Barrier.

Inside Safety Barrier you can select various types of Safety Barrier as shown in the
given pic below-

Go to “Safety Barrier” menu and select “Delineator Post” or “Crash Barrier”.
Datalnput | DM Plan  Profile  Cross-section  Detail

Design Parameters ‘ Background Colorl
Plan 3

Profile

Cross-Section >

Vertical Curve Data
Bench Mark
Surface Details

Soil Type

Pavement & Subgrade Data
Shoulder Data

Cross Drainage Structure »
Lane Splitter »
Safety Barrier » m Delineator Post

Variable Road Width Crash Barrier
Daece R
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Input Median Data

Sometimes we may require Median in the road at certain section. Smart Road allows you
to input Median.

Inside Median you can select various sections for Median as shown in the givenpic
below-
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Input Variable Road Width Data

Sometimes the road width may vary in a single project. Smart Road allows you to input
data for the variable road width also. You can specify the left and right width in the
range of chainage. Go to “Data Input” menu and select “Variable Road Width”.



(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Input Pass By

You can enter chainage wise pass by data with its length, width and transition length.
You can specify both side width in a single row if pass by needed in both side of the
road. To input pass by data, go to “Data Input” menu and select “Pass By”.
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(Please refer “Input Plan data” topic for the details about importing data from different
sources)
Click “Save” to save the data in to your project.

Input Camber Side Data

Sometimes camber side needs to be placed in single side to drain off the water from
the road surface. Smart road allows you to input side of the camber in the range of
chainage. If the camber side is not specified then both side camber is considered by
default. Go to “Data Input” menu and select “Camber Side Data”.
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Import Data  Export

From Chainage

(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Input Extra Widening

Smart Road allows you to input extra widening value, transition length, and placement
of EW in the range of curve radius. To input extra widening data, go to “Data
Input” menu and select “Extra Widening”. The default values are as per the standard
formula and you can also input as required. You also can set new data as the
default, just check the “Save as Global” Box in the left bottom of the form.
B — — —c—
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(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Input Super Elevation

Similar to the Extra widening data you can also input super elevation data in the
range of curve radius. Go to “Data Input” menu and select “Super Elevation”.

)
3

Import  Export

From Radius Super Elevation (%}
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Save as Global

(Please refer “Input Plan data” topic for the details about importing data from different
sources)

Click “Save” to save the data in to your project.

Input Road Intersection

In case of road intersection Smart Road also allows you input Road Intersection
according to the chainage location for indication purpose while designing the road.




(Please refer “Input Plan data” topic for the details about importing data from different
sources)
Click “Save” to save the data in to your project
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WORKING
WINDOWS



After importing all the design data successfully, now you can view the working
windows like Plan, Profile, and Cross-Section. You can also view the multiple windows
like plan & profile, plan & cross-section, profile & cross-section, and plan, profile and
cross-section.

How to Navigate Working Windows

You can navigate the working windows from menu. Go to “View” menu and select
required item todisplayworkingwindows.

View | Tools Datalnput DTM Plan Prc

| Plan Window

Profile Window
Cross-section Window
Plan & Profile Window

BIaT& Cross-section Window

Profile & Cross-section Window

Plan, Profile & Cross-section Window

‘ Toolbar

v } Status Bar

Or you can navigate different working windows from the tab panel in the bottom of main
window.

PLAN | PROFILE | CROSS-SECTION | PLAN-PROFILS. PROFILE CROSSSECTION | PLAN-CROSSSECTION | PLAN-PROFILE-CROSSSECTION|
[X:568727.83991 , Y : 3026742.56734 , Z: -1.00000]

Tab panel




Plan Window

Plan window is used to display the horizontal alignment of the road with road
details like Road width, extra widening, structures, surface details, road extremes
etc.
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Drawing Layers

Drawing Canvas

Once you have entered the horizontal alignment data this window displays the
drawing of Alignment with Horizontal curves and IP nodes. You can also edit the
properties of IP nodes by selecting the required IP node with the help of mouse
(Just click on IP node) and the IP properties grid on the right top corner of
Plan window displays the available properties (IP coordinate, Radius, LC,IP
label) of selected IP. You can also change the Extra widening parameters of
selected IP on same property grid. You can also change the visibility of different
drawing layers in the Plan window.

How to write chainage in Plan

You can write the chainage in plan at desired chainage interval and can also write the
chainage at BC, MC, and EC of horizontal curve.

Go to “Data Input” menu and select “Design Parameters”. After opening the
Design Parameters, go to Write Chainage and then set Chainage Interval in meters,
choose true/false for showing/hiding BC, MC& EC chainage, give the distance form
centerline in meters to write the chainages and save it.
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After saving that, click on the Update Chainage TAB on the right bottom corner.

How to navigate in Plan

You can easily navigate in Plan window by using the mouse. We have provided

zoom/ pan features along with facility to navigate according to IP.

How to Move/Pan

Select the middle button of mouse and drag the mouse to the desired location. Or




you can also select the pan E icon from the toolbar and move around the plan
o

window.

How to zoom in/out

Zooming is also done pretty easily. All you have to do is move the scroll button in
the mouse (i.e. the middle button) up and down to zoom in or out of the plan.

buttons in the toolbar.

How to Zoom All

You can zoom in such a way that the entire plan is visible. To achieve this, click on the
Zoom All |gg | button on the toolbar or right click on the Plan window and select Zoom
All. ‘

How to zoom to specific area

You can also zoom to specific area of your choice. To zoom to specific area, select
the Zoom

How to navigate through the IP

Navigation in Plan can be done through IP as well. By this way you can locate
exact IP and navigate accordingly. To navigate according to IP, enter IP number
in the search bar below the IP properties box and press enter. The IP you’ve
entered will be selected. Now to navigate to backward IPs click on the “<<”
button and “>>" button to navigate to forward IPs. Remember checking the
zoom at IP option below the IP search bar will zoom into the currently selected

IP as you navigate.
IPNumber Move to forward
- IPs.
<< 5 >
Move to backward
IPs. LZLZnnm at |p

How to change the visibility of Layers in Plan

Check to zoom at
IP as you navigate.

Plan data is divided in various layers and you can show/hide the layers as per your
requirement. The available layers in the plan are shown under the Drawing Layers
box in the window. You have to check the layer that you want to show in the plan,
while the layer is hidden if you uncheckit.

lgﬂ box bu



Drawing Layers

[¥] Bench Ma
[¥] Boundary

Check to make layer visible,

[¥] Chainage uncheck to hide the layer.
[V] Feature Line
|[¥] Major Contour How to Change the properties of the Layers

|[¥] Minor Contour

Similar to Auto CAD software, Smart Road is also provided with Layers Properties
Manager. You can change the layer properties by selecting the active layers option as
shown in the fig below:-
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How to Delete Layer Data.

In case of any error while designing the road, you can also solve it by deleting the
layers. It’s like similar to the Undo process.

To delete the layer first select the layer in which you have mistaken. Then click the
right button of mouse and select Flush Layer Data to delete the layer.

After that you can again create the layer in proper manner.

Drawing Layers

0 A
Bench Mark

BemmLine

Box( Add New Layer

g;:;’ Flush Layer Data ]
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Chainage

Cross-Drainage Structures

CutLine

CycleLane

DryBreastWall

DryMasonaryWall

Extra Widening

Feature Line v

Make Project Active Layer

How to update cross-section related details in Plan

Once you’ve designed all the cross-section, the changes should be reflected in Plan
also. To reflect all the cross-section related details in plan go to “Plan” menu and
select “Update road details. This will update plan according to cross-section related
details.

Plan | Profile  Cross-section  Details

Update Road Details - u—

Reverse Road

Clear Road Details  fe——
Export To Google Earth (KML) File

How to clear road details




Sometimes you may want to clear road details displayed in the plan. Remember
clearing the road details will just clear the cross-section related details from the plan,
but all your other data are kept intact. As a result you can regenerate the plan at any
time. To clear the road details, go to “Plan” menu and select “Clear Road Details™.
This will clear the road details keeping only IP in the plan. (Note: See above figure)

How to Add/Edit Hairpin Bends

You can also design Hairpin Bend in this software easily. To add hairpin bends in

horizontal alignment, select an IP where you want to design a hairpin Bend and then

right click and select “add/edit Hairpin Bends”. The following window appears:
Remove Ip

Insert IP Before Me
Insert IP After Me

Add/Edit Hairpin Bend

Remove Hairpin Bend

2 .Middle Radius 15

3.End Radius 20
E 2.Straight Length Between Curve

1.Length 10
1.Start Radius

Enter “start, middle & end radius” and “straight length between the curves”. Then save it.
Similarly, you can remove Hairpin Bends by right click after selecting the IP and
clicking on “Remove Hairpin Bend”.

How to introduce Transition Curves in horizontal curves

You can introduce the transition curves (cubic spiral curves) before and after the
circular curve in horizontal curves. To insert the transition curve select the IP and go
to the “IP Properties”.



Then enter the suitable “Transition Curve Length” and see the live reflect after the
intersection oftransition curve.
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Profile Window

Profile Window displays current profile and allows you to perform various designing
task. In the profile window, current profile along with properties of design points,
various layers visible in the profile and factors that affect the profile such as vertical
and horizontal scale, chainage interval are displayed.

Properties of Vertical
IP Nodes

0 Chainope

ow Hat DNagras
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‘ o V 7 A 7 -
Profile Canvas Layer and other properties Mass Haul

regarding Profile Diagram




How to zoom, pan in Profile

Navigation in Profile is similar to navigation in Plan. The navigation buttons
displayed in the toolbar (i.e. Pan, Zoom in, Zoom out, Zoom all, Zoom box) work in
the profile window as well. Also when you right click in the Profile canvas, various
menus regarding navigation is also displayed. And you can follow accordingly.

How to show/hide Profile data layers

Various types of data are displayed in the Profile along with actual profile diagram.
These data are arranged in various layers. You can choose which data layer to display
during design time. To show profile data layer, select appropriate layer from the data
layer and set its property to true. If you want to hide the layer just set its property to
false.

How to change chainage display settings

You can change the way chainage data is displayed in the profile by changing the
chainage display settings. You can either display chainage as it is or display in
fixed interval of your choice. To display chainage data in fixed interval set the “Fixed
Interval” property in chainage settings to true. Setting it false will display all the
chainage as you’ve entered. You can also set interval for fixed interval by putting
your desired interval for chainage in “Chainage interval property”.

If you want to display BC/MC/EC chainages set the “Show BC/MC/EC” property to true.

How to change scale settings

Profile diagram displayed in the Profile window can be scaled according to your
choice. But remember this scale setting is applicable only for viewing purpose in the
profile window. While generating final drawing reports you are asked to specify scale
settings again.

You can change scale settings by specifying scales of your choice in “Horizontal and
vertical scale settings”.

How to display grids in profile

We know designing in profile is very tedious. To help designers we have added grids in
Profile diagram during design time also. To display grids in profile, set “Gridlines”
property to true. You can specify vertical and horizontal interval for grids in the
Chainage interval and RL interval settings.



How to insert Vertical IP

Insertion of vertical IP (also known as design point) is main design process in profile.

By default, the software automatically adds two design points (at start and end
chainage).

To add design point, right click on the profile canvas and select “Insert IP”’. The mouse
pointer

Changes to a .Now click on desired position to insert design point. You can also insert
design point by pressing “I”’ from the keyboard.

How to move Vertical IP

Moving vertical IP is easier like inserting design point. All you have to do is select
the design point you want to move, right click on the profile canvas and select move
IP. Now just drag the

IP to a new location with the mouse pointer changed tog. Youcan achieve

thing b ing “M” f the keyboard and d the desi intt
same thing by pressing rom the keyboard and drad¥®hg the design point to

How to delete Vertical IP

Deleting vertical IP is also very easy. Just select the IP you want to delete, right click
on the IP and select “Delete IP” from the menu that appears next. Or you can
select the IP and press delete key in the keyboard to delete the IP.

How to navigate according to IP in profile

You can move between IP in profile by using IP navigation box that lies below
design point’s properties grid. To navigate between the IP, enter the IP number and
press enter. It will take you to the IP you’ve just entered. Now click on “<<” button to
navigate to backward IP and “>> button to navigate to forward IP. Remember if you
check “Zoom at VIP” option, profile will be zoomed in to the currently selected IP.

How to change IP properties

You can change IP properties like Chainage, RL and length of curve (LOC) from the
IP property grid that is displayed in the top right corner of profile window. Here
you can specify the Chainage, RL and length of curve as per your requirement for the
currently selected IP.

How to shift profile

You can also shift profile either upward or downward from its original position. By
applying negative value you can shift whole profile downward likewise by applying
positive value you can shift whole profile upward.
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How to show Mass Haul Diagram

You can see the mass haul diagram of profile in real time basis. Go to profile and select
Profile from Menu Bar and select Mass Haul Detailed Diagram which shows the

cumulative volume data of the profile which will be effective in cost optimization. Fig.
given below:-
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Cross-Section window

Understanding Cross-section window

The cross-section window provides various utilities and methods to work in cross-
section design. Main parts of the cross-section window are labeled in the diagram
below. Their description is as follows.

Available Structures

E: GRW 22
E; GRW 32

E mi

Drawing Canvas

: )
Fewas | Net = lax Edt. SitCenterlive <« | 0 ow Femarcs V) Mdo i
[istznc:7.57m, ; 14197] Y Fill ez - /

Navigation Buttons Used Structures

a. Drawingcanvas:

Drawing canvas shows actual cross-section you are dealing with. It shows data
related to that particular cross-section like chainage, existing level, design level and
various types of calculated area. Structures added in the cross-section are also shown
in the canvas.

You can move around the cross-section canvas in way similar to that in Plan and Profile
window (i.e. by using mouse or by using movement buttons in the toolbar).

b. Navigation buttons:
Navigation buttons are provided on bottom of the cross-section window. By these
buttons you can navigate between cross-sections with ease.



There is facility to shift the center line as well. Use appropriate buttons on “Shift
center line” option to shift the center line as per requirement.

You can directly jump to cross-section of your choice if you know the chainage by
using “Goto chainage” option. All you have to do is type the chainage of cross-section
that you want to jump to and press enter. It will take you to the required cross-section (if
there is any).

c. Left and Right structure list box:

Structures added in the cross-section are listed in appropriate boxes either on the left
side or right side of the cross-section window. Clicking on the structures in the
structure box will show their respective properties in the structure property grid.

You can also copy, paste or delete structures by selecting structure of your choice
in the structure box and following the appropriate menu that follows when you
right click on the structure.

d. Structure property grid:

This grid displays properties of currently selected structure in the active cross-section.
You can change the properties of the structures as per requirement. Some examples
of properties that you can change from the grid are span of walls, slope of
structures, height and width of structures etc.

e. List of available structures:

This panel lists all the available structures in the cross-section whether they are built-in
structures or customized structures. Along with the structures, cross-drainage
structures like bridge, culvert, causeway etc. are also listed here.

How to navigate in cross-section

You can navigate in cross-section window by clicking on the available navigation
buttons like Previous, Next, First and Last.

How to jump to specific cross-section

You can move to specific cross-section if you know its chainage. Enter chainage of cross-
section that you want to navigate to in the “Go to Chainage” box and press enter. This
will take you to the cross-section related to the chainage you have just entered.

How to edit cross-section ground data

Situations may arise when you want to edit existing ground data of cross-section.
In those situations you can edit cross-section data by clicking on “Edit” button placed
near the navigation buttons. Clicking on “Edit” button will open cross-section ground
editor where you can add, edit or delete data rows. When you are finished with editing
task, click on “Save” button to save the changes that you made recently.

This way allows you to edit cross-section data of one cross-section at a time only. If you
want to edit cross-section data of multiple cross-sections, refer to “How to edit
multiple cross-section data”.



How to edit multiple cross-section ground data

You can edit multiple cross-sections by clicking on “Cross-section” in the menu
bar and selecting “Edit Cross-section Ground Data”. This will open cross-section
ground editor which is same as above but with facility to navigate between cross-
sections. You can make changes to the cross-section data and press “Save” and
navigate to next cross-section to make further changes.

| Eda Cross-Secuon Data — —f
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How to shift center Line

To shift center line, click on the “>>” button or “<<” button placed alongside “Shift
Center line” option in the cross-section window. You can also directly enter the shift
value in the text box as well, enter positive number for left shift and negative number for
right shift.

How to copy Ground Level

You can also copy ground level of adjoining cross-sections in the current cross-section.
To copy ground level, click on “Cross-section” and select “Copy Ground level from
previous cross- section” if you want to copy ground level of previous cross-section
or select “Copy Ground level from next cross-section” if you want to copy ground
level from next cross-section.



You can achieve same by pressing “Q” or “W” respectively from the keyboard.

Cross-section | Details  Modifi/lnquing  Reports

Sawve C3S Structures to File
Import CS Structures from File

Edit Crosssection Ground Data

Copy Structures form Previous Cross-section
Copy Structures from Cross-section

Copy Structures from Next Cross-section

Copy Ground Lewvel from Previous Cross-section —>Shortcut O

Copy Ground Level from Cross-section

Copy Ground Level frorn Next Cross-section—p Shortcut W

Find and Renlace Drain

How to add structures

You can add structures either on the left or right side of the cross-section. To add
structures, select appropriate structure from List of structures displayed in the cross-
section window. The mouse pointer now changes to n .Now click on left side or right

side of the center line to add the structure in its required side. Once you are
finished with placing structure, press escape so that focus returns to normal action in
cross-section window. The structure you recently added will be listed in appropriate
structure list box.



Add Structures

)

[\, MAw-10M

[\, MRw-10M-COPY

[\ MRw-M

[\ MAw-M

[ MAw-2M-Test

[\ MAw-aM
MBW-4M

[\ MRW-SM
[\ MRw-EM
[\ MAw-TM
[ MAw-aM
[\ MRw-saM

E retain

E DRW-10M
E DRw-10M-COPY
| ot o

How to edit structure properties

Once you have added structures, you may be required to change its property. To edit
structure properties, select the structure from appropriate structure box (i.e. left or
right). The properties regarding the structure are displayed in the structure properties
grid. You can make changes in the grid which are reflected in the cross-section canvas
as you make them.

However as cross-drainage structures aren’t listed in structure box, you have to select
the cross- drainage structure first before you can change its properties. A selection
point is placed in the cross-drainage structure itself. Clicking on the selection point
will select the cross-drainage structure. Once the cross-drainage structure is selected
its outline color is changed to blue. Now its properties are listed on the property grid
and you can make changes as required.
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How to copy structures

You can copy structure from one cross-section and paste it into any other cross-
section. To copy structure, first select the structure you want to copy from the
appropriate structure list box. As you right click on the selected structure a menu
appears next. Selecting “Copy” in the menu will copy your structure, now you can
navigate to other cross-sections, select the appropriate structure box where you want
to paste the structure. Right click inside structure box and select “Paste”. This will
paste the structure.

How to copy structures in range

Another way to copy structures is copying them in range. By this way you don’t have
to paste structure in each and every cross-section. To copy structures in range select
the appropriate structure as mentioned above and select “Copy range” in the menu
that appears when you right click. A copy structure window will appear next. In the
window specify the range in which the structure has to be copied and appropriate side
in which to copy the structure. Once done, click on “Copy”. This will paste the
copied structure throughout the range of cross-section as you have mentioned.

One other option in copy structure window is option of “Remove EXisting Structure”. If
checked this will remove all existing structure from the cross-section range before
pasting the structure. However, if left unchecked this will not make any changes to
existing cross-section but instead will add copied structures after any existing structure
only.
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How to change the position of structure

Once you have added structures, you may be required to change its position. To
change structure position, select the structure from appropriate structure box (i.e.
left or right). The appropriate structure as mentioned above and select “Move Up or
Move Down” in the menu that appears when you right click.

How to copy structures from adjoining cross-section

There may be situations where you want exactly same kind of structures as in the
adjoining cross-sections. In such situation it is better to use copy structure from cross-
section feature. By this way, all the structures in the adjoining cross-section are copied
in the cross-section you are currently in.

To copy structures from other cross-section, click on “Cross-section” and select
“Copy structures from previous cross-section” if you want to copy structure from
previous cross- section or select “Copy structures from next cross-section” if you
want to copy structure from next cross-section.

You can achieve same by pressing “A” or “S” respectively from the keyboard

too. Remember this will remove all the existing structures in the cross-section

first.

Cross-section | Details  Modify/Inquiry  Reports

Sawve C3S Structures to File
Import CS Structures from File

Edit Crosssection Ground Data

Copy Structures form Previous Cross-section —— Shortout A

Copy Structures from Cross-section

Copy Structures from Mext Cross-section ———= | Shortcut S

Copy Ground Level from Previous Cross-section
Copy Ground Level from Cross-section

Copy Ground Level frarm Next Cross-section

How to delete structures

Deleting structures from cross-section is easy. First select the structure you want to
delete from the appropriate structure list box. Once the structure is selected, right
click on the structure and select “Delete” in the menu that appears next. This will
delete the structure that you have just selected.

However in case on cross-drainage structures, a selection point appears on the
structure itself. Click on the circular selection point to select the structure, right click
and select delete to delete the cross-drainage structure.
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How to delete structures in range

You can also delete structures that appear in cross-section range with ease. To delete
structures in range, Click on “Cross-section” and select “Delete Structures
(Range)”.A delete structure window opens next. In the window specify the structure
that you want to delete, the cross-section range in which to look for the structure
and the side in which to look for the structure and press “Delete”.

You can delete only the first occurrence of the structure by selecting “Delete first
occurrence only” option in the window. By this option only first structure will be
deleted if more than one is found.



Fmss-sectionlDeﬁils Modify/Inquiry  Reports

Sawve CS Structures to File
Irmport CS Structures from File

Edit Crosssection Ground Data

Copy Structures form Previous Cross-section

Copy Structures from Cross-section

Copy Structures from Next Cross-section

Copy Ground Level from Previous Cross-section

Copy Ground Level from Cross-section

Copy Ground Level from Mext Cross-section

Find and Replace Drain
Find and Replace Structure

Delete Structures n

Specify Range

_ Side
[uctureName |CLORAINA

| ‘ O}
() Right Side
() Both Side

From Chainage

Delete Structures (Range) 7

Add Interpolated Cross-section

Delete Current Cross-Section

Update All Cross-Sections
| Update All Cross-Sections with Preview

How to find and replace drain

[[] Delete First Occurrence Only | pelete Cancel

You can also find and replace drains that you’ve added in the cross-section. To replace
drains, select “Cross-section” menu and select “Find and Replace drain”. A find and
replace drain window appears next. In the window specify the range, in which you

want to look for the specified drain, the drain to replace, the drain to replace with,

the side in which to look for the drain and press “Replace”.
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How to update cross-section

Once you have done all the designing, it’s advised to update all the cross-sections.
To update the cross-section select “Cross-section” menu and select “Update All
Cross-sections”. This will update all the cross-section related data.

You can also preview the cross-sections as they are updated. To update cross-
sections along with preview, select “Update AIll Cross-sections with preview”
from the “Cross-section” menu. (Note: See Above _Figure)




Profile - Plan window
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Profile — Cross Section window
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Plan - Profile — Cross Section window
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Working with DTM

How to import points

You have to import 3d points first while working in DTM. To import 3d points, goto “DTM”
menu and select “Import 3D Points”. A 3d point input window will open next. In the
window you have to specify the id of the point, its 3d coordinates and remarks (if any).
Once you have added all the required data, press “Save” to save the data. The points
you have just entered will be saved under “Terrain Points” layer.

(Please refer “Input Plan data” topic for the details about importing data from different
sources)
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There are three methods of importing 3D points
 From CSV file
{ From Active Excel File
f  From Active AutoCAD File
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From Active Excel, 3D points can be imported to Smart Road by selecting the 3D points in the
opened excel filed (MS excel need to be running to work this property)
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How to add a point

You can also add a single point in Plan while working in DTM. To add a single
point, go to “DTM” menu and select “Add Single 3D Point” and “click on screen”
or “From Google Earth (KML) file” you can import from Google Earth. A form will
open next where you have to specify the RL and the remark for the point you are
about to insert. Press “OK” to insert the point once you are done with adding details

about the point.

How to find a point

There are number of 3d points while working in DTM. If you want to find a single
point among them, go to “DTM” menu and select “Find Point”. In the find point
window that opens next, insert the point id for the point you are looking for and press
“Go”. If the id you’ve entered is present, it will display the properties of that point.
You can also zoom into the point while using Find Point by selecting “Zoom at point”

option.

How to select points

You may want to select the points in plan while working in DTM. To select the
points, make a selection area by pressing the left button of mouse. Every point

inside the area you have just made will be selected.




(Selection of boundary, break lines and structures can also be done using same process.)

How to delete point

If there are any unwanted points in the plan, you may want to delete them. To delete
points, first select the points as stated above and press “Delete” in keyboard. Or you
can right click after selecting the points and select “Delete” from the menu that
appears next.

(Deletion of boundary, break lines and structures can also be achieved in same way.)

How to draw boundary on screen

You may want to draw boundary over your data while working in DTM. To draw
boundary, goto “DTM” and select “Draw boundary” then “Draw on Screen”. Now as
the mouse pointer changes, start clicking on the plan where you want to draw the
boundary if you want to back one step press “Backspace”. When you have drawn the
boundary as required press “C” to close and press “Enter” to save the boundary line
you’ve just drawn. Boundaries are saved under “Boundary” layer.
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How to define boundary from AutoCAD

You may want to define boundary from AutoCAD over your data while working in
DTM. To define boundary from AutoCAD, go to “DTM” and select “Draw boundary”
then “Define from AutoCAD”. Go to AutoCAD and then select boundary then press
enter to save the boundary line you’ve just define. Boundaries are saved under

“ Boundary” layer.



How to define boundary from file

You may want to define boundary from file over your data while working in DTM. To
define boundary from file, go to “DTM” and select “Draw boundary” then “Draw on
screen”. Or you can select “Import from File”. Import boundary window appear on the
screen. Press save button to save the boundary line you’ve just define. Boundaries are
saved under “Boundary” layer.
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How to Interpolate Between two point

You can also interpolate point between two points in Plan while working in DTM. To
interpolate points, select two points on screen, go to “DTM” menu and select
“Interpolate between two Points”. A form will open next where you have to specify the
number for the point you are about to insert. Press “OK” to insert the point once you are
done with adding details about the point.
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How to triangulate points

Triangulation is must for generating contours. After placing all the alignment points, you
can now triangulate your data. To triangulate data, go to “DTM” menu and select
“Triangulation”. You can triangulate data either “With feature lines” or “Without
feature line”. Triangulated data are saved under “Triangles” layer.
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How to Import TIN from file

Triangulation is must for generating contours. After placing all the alignment points, you
can now import triangles from TIN file. To import triangle data, go to “DTM” menu and
select “Import TIN” then “From TIN File”. Triangles data are saved under “Triangles”
layer.

How to Import TIN from AutoCAD

Triangulation is must for generating contours. After placing all the alignment points, you
can now import triangles from active AutoCAD. To import triangle data, go to “DTM”
menu and select “Import TIN” then “From Active AutoCAD”. Select triangles in
AuUtoCAD then press enter key. Triangles data are saved under “Triangles” layer.

How to calculate surface area

After triangulation, you can now calculate surface area. To calculate surface area, go to
“DTM” menu and select “Calculate Surface Area”. A message box window opens
next.

How to generate contours

After triangulation, you can now generate contours. To generate contours, go to “DTM”
menu and select “Calculate Contour Lines” then “Generate Contours Lines”. A
generate contour window opens next. In there, enter various contour settings such as
contour level, major contour index etc. and press “OK”. Contours will be generated
next as per the settings you’ve entered.
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How to define contours lines from AutoCAD

After triangulation, you can now define contours. To define contours, go to “DTM” menu
and select “Calculate Contour Lines” then “Define from AutoCAD” then “Major
Contour Lines” or “Minor Contour Lines”. Select data into AutoCAD and press
Enter”. Contours will be generated next.



How to Draw Horizontal Alignment on Screen

Once you have all the 3d points, you can now place alignment in the plan. To place
alignment, go to “DTM” menu and select “Horizontal Alignment” and then
“Draw on Screen”. The mouse pointer changes to n . Now click anywhere
on the plan where you want to place the alignment. Move themouse to a hew
location and click as stated earlier to add new alignment. Repeat the same process
until you have added all the alignment. If you have make mistake to place alignment
then you can press backspace button to back one step. Once you have finished adding
alignments, press enter to save alignment data. Alignment will be saved under
“Horizontal Alignment” layer.
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How to Draw Horizontal Alignment by remark

Once you have all the 3d points, you can now place alignment in the plan. To place
alignment, go to “DTM” menu and select “Horizontal Alignment” and then “Define
by 3D Points Remark”. A dialog box appears to enter point remark. Now input
remark and then press ok button. Alignment will be saved under “Horizontal
Alignment” layer.
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How to Draw Horizontal Alignment from AutoCAD

Once you have all the 3d points, you can now place alignment in the plan. To place
alignment, go to “DTM” menu and select “Horizontal Alignment” and then “Define
from AutoCAD”. A message will be appear into the AutoCAD. Select polyline and
press enter button. Alignment will be saved under “Horizontal Alignment” layer.

How to add alignment between IP points

You can add alignment between IP points as well. To add alignment between IP
points, first select the IP from where you want to insert alignment. Now right click on
the selected IP, and select “Insert IP before me” or “Insert IP after me” and insert IP by
clicking on the plan.
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How to move alignment points

In case you want to make changes to the alignment points you have just entered, press
“Control (CTRL)” key in the keyboard. Now select the alignment point you want to
move and drag the alignment point to its new location and release the mouse.

You can also move alignment point from the IP properties grid directly. All you have to
do is type new properties for the alignment point and press enter. This will relocate your
alignment point. (Note: Shown in figure above also)

Remember while moving alignment point, if any of the curve is overlapped, a red
cross marks the overlapped portion. You are advised to make changes to alignment
points in such situation.

How to change radius of alignment point

If any curve id formed while placing alignment points, the software automatically fixes
radius of curve. However you can also change the radius of alignment points as
required. To change radius of alignment point, first select the respective alignment point.



Now change the radius value of the alignment point from the IP property grid and press
enter.
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How to delete alignment points

If you want to delete alignment points, first select the alignment point you want to delete.
Once selected, right click on the alignment and click on remove IP

Remove Ip
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Insert IP After Me

Add/Edit Hairpin Bend

Remowve Hairpin Bend

How to draw break lines

Drawing break lines is same as drawing boundary. However break lines can be drawn



between 3d points only. To draw break lines go to “DTM” menu and select “Draw
Break lines”. Now select the starting point for the break line among the 3d points and
go on selecting the points as you require. When you have drawn the break line of your
choice, press “Enter”. This will save the break line while also asking you for a remark
for the break line you have just drawn. Break lines are saved under “Feature line”
layer.

How to draw structures on screen

Many a times it is required to draw structures in the plan. To draw structures, go to
“DTM” menu and select “Draw structure” then “Draw on Screen”. Now as the
mouse pointer changes, insert various points for the structure by clicking on the plan.
When you are done press “Enter” or to undo press “Backspace” button to move one
step back or press “C” to close the structure. To save the structure along with the
remark for the structure. Structures are saved under “Surface details” layer.

How to define structures from AutoCAD

Many a times it is required to define structures in the plan. To define structures from
AUutoCAD, go to “DTM” menu and select “Draw structure” then “Define from
AutoCAD”. Go to AutoCAD and then select structure then press enter to save the
structure line you’ve just define. To save the structure along with the remark for the
structure. Structures are saved under “Surface details” layer.

How to define structures from 3D Points remark

Many a times it is required to define structures in the plan. To define structures from 3d
point remark, go to “DTM” menu and select “Draw structure” then “Define from 3D
Points Remark”. An input box appears on the screen. Type remark and press enter
button. To save the structure along with the remark for the structure. Structures are
saved under “Surface details” layer.

How to define structures from Google Earth

Many a times it is required to define structures in the plan. To define structures from
Google earth, go to “DTM” menu and select “Draw structure” then “Define from
Google Earth (KML) File”. A Brower box appears on the screen. Select KML file and
press open button. To save the structure along with the remark for the structure.
Structures are saved under “Surface details” layer.

How to calculate profile and cross-section data

While working in DTM, profile and cross-section related data are automatically
calculated by Smart Road. To calculate data, go to “DTM” menu and select “Calculate
Profile and X-section Data”. A data calculation window opens which will allow you to



enter various settings for profile and cross-section related data. In the window you can
specify chainage interval for profile, cross-section interval, distance of left side and right
side for individual cross section. There is option to calculate both profile and cross-
section, or you can calculate any of them only also.
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How to calculate 3D Points from X-section Data

While working in DTM, 3D point’s data are automatically calculated by Smart Road
from x- section data. To calculate data, go to “DTM” menu and select “Calculate 3d
points from Xx- section Data”. The calculated data will be displayed in sort. (See Figure
Above)

How to generate cross-section at specific chainage

It’s possible to generate cross-section at particular chainage also. To generate cross-
section at particular chainage, go to “DTM” menu and select “X-Section at Chainage”.
In the cross- section generator that appears next, enter the chainage at which you want
to generate cross- section and length of left side and right side for the cross-section and
press “Generate”. This will generate the cross-section at that particular chainage. You
can save the cross-section thus generated by pressing “Save”. (See Figure Above)
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How to import details from DXF

It’s possible to import details from drawings. To import details from any drawing first
open the drawing in “AutoCAD” then go to “DTM” menu in SMART ROAD and then
select “Import details from DXF file” now you can select the layers you want to make
read by Smart Road, then click “read” option.

(NOTE: While importing the details from DXF files please close the AUTO CAD window
before importing the details. AUTO CAD file should be in .dxf not in .dwg)

First select the layer data type which you want to import then select “YES”

option. After selecting the entire chosen layer then select “Read Layers” to

import details.
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How to export DTM points to KML

The DTM points can be exported to KML file. First go to “DTM” menu then select
“export to Google Earth (KML) file” then you will get following command.
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> | @ Downloads
> .. Dropbox
> .. Dropbox (Old)
>y Favorites
& Google Drive
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b | My Documents
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Make New Folder [ OK J [ Cancel ]

Now you have to “make new folder” then press “ok™
To save it in KML format (you can open this KML file on Google Earth).



Add Structure

We have different kinds of structure that can be assigned to Road like Footpath, Kerbstone, Drains,
and Retaining Walls which can be easily added in the cross-section of Road using the “Add
Structure” window.
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Custom Masonry Retaining / Breast Wall

Go to “Add Structure” in the left tab windows and Go to “Custom Masonry Retaining / Breast
Add Structures

Wall” option.
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Custom Gabion Retaining / Breast Wall

Go to “Add Structure” in the left tab windows and Go to “Custom Dry Retaining / Breast Wall”
option.
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Custom Dry Retaining / Breast Wall

Go to “Add Structure” in the left tab windows and Go to “Custom Dry Retaining / Breast Wall”
option.

Add Structures

Custom Masonry Retaining Walls

Custom Dry Retaining / Breast Wall

Go to “Add Structure” in the left tab windows and Go to “Custom Dry Retaining / Breast Wall”
option.

Custom Cantilever Retaining / Breast Wall

Go to “Add Structure” in the left tab windows and Go to “Custom Cantilever Retaining / Breast
Wall” option.

SmartTech
Solution




Custom Kerbstone / Footpath
Go to “Add Structure” in the left tab windows and Go to”” Kerbstone or Footpath™ option

Add Structures

Custom Gabion Breast W

Custom Drain
Go to “Add Structure” in the left tab windows and Go to “Drain” option

SmartTech
Solution




Cut/ Fill line

Go to “Add Structure” in the left tab windows and Go to “Cut/fill line” option. This option is
helpful when the cut or fill line is not shown in specific cross-section.

Add Structures

a

Custom Gabion Breast Walls

L+ B+ BN+ B+

L+

n =

Tools

Go to “Add Structure” in the left tab windows and Go to “Cut/fill line” option. This option is
helpful when distance between two points is needed to be measure, to add/move Ground points,
move slope end lines.



Add Structures

Custom Gabion Breast Walls

Custom Half line Drain
Go to “Add Structure” in the left tab windows and Go to “Half Line Drain” option

Drains

Custom Revetment wall

Revetment Wall is basically provided to add support to the field soil and usually used as the Breast
Wall. To apply this structure, go to “Add Structure” in the left tab windows and Go to “Revetment
Wall” option



=\ ParapetNew

Custom Parapet wall

Parapet Wall is basically at the level of formation level and isn’t applied overall length of the road
but is actually provided at certain spacing. This wall provides the safety to the vehicle from falling
down from the high elevation hilly roads out of the road.

To apply this structure, go to “Add Structure” in the left tab windows and Go to “Parapet Wall”
option
=

Custom Parapet 'Wall

T\ Parapetiew

Customize Gabion Walls

l Customize Gabion Wall

Customize Structures

Customize Paverment & Subgrade
Customize Kerb Stone

Customize Footpath
Customnize Drawing Frames

Import Road From Project...
Import Project..,

Import Structures From Active Project..,

Flexible Pavernent Design & Analysis

Smart Road also provides the facility of customizing Gabion walls as per the



designer’s requirement. You can create both Gabion Retaining and Gabion Breast wall
as required. Go to “Tools” menu and select “Customize Gabion Wall”.
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Click on “New” button to create new gabion wall, specify wall name and type and press
ok. Now a newly added wall will be displayed in the list. Select the Structure to modify.
You can add new blocks to wall by clicking “Add Box” button. Select a gabion box to
edit its property. Finally click Save to make changes to the wall.

Customize Structures

Smart Road provides you the facility of customizing structures as required.
You can make your own Drains and Walls. You can find the “Customize
Structure” menu item under the “Tools” menu. The following window appears
which allows you to manage the custom structures.

Tools | Datalnput DTM  Plan  Profile Cr

Customize Gabion Wall

Customize Structures

Customize Pavement & Subgrade
Customize Kerb Stone

Customize Footpath
Customize Drawing Frames

Import Road From Project...
Import Project...

Import Structures From Active Project...

Flexible Pavernent Design & Analysis
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Structure’s Properties [

- o IEN

List of Structure
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Drawing Canvas Foundation Layer

You can find the list of Structures categorized by their type in this window.
You can select the required structure to modify or to delete. Drawing
canvas draws the structure as per the structure’s parameter where
property grid displays the parameter of the structure. You can change the
parameter of the structure by typing the required value for the parameter
in the property grid.




How to Create New Structure

To create a new structure Press “New” button on the bottom of the window and the
following form appears which allows you to select the type of Structure and enter
the name for the new structure.

Add New Structure x|

Structure Name
Select Type

(®) Lined Drain (") Masonry Retaining Wall

() Unlined Drain (") Masonry Breast Wall

(") Covered Drain () Dry Retaining Wall

(") Dry Breast Wall
| oK || Ccancel

Click “OK” to create new structure with the given hame and type.

How to edit Structures Parameters

Once you have created the new structure you can find it in the structure list panel.
Select the structure which you want to modify. The drawing of the structure
according to its parameter will be displayed in the drawing canvas and you can
change the parameters in the property grid as required. Any change in the parameter
of the structure causes the drawing canvas to redraw the structure with the edited
parameters, so you can see reflect of change you have made in the structure. Press
“Save” Button to save the structure.

How to add Foundation layer

You can add foundation layer of any structure. Select the “Structure Foundation
Layer” then new windows opens like as shown in the fig. below. Then click “Add
Layer” option, New Layer will be created. You can edit new layer by selecting it
and adding the “Layer Name” and it’s “Thickness”. To save the foundation layer
select “ok™ option. You can see the foundation layer by zooming the structure on
drawing canvas.



& Customize Structure Foundation Layers - o IEl

Edit Gabion Boxes

[SOILING &4 |

T

E Foundation Layer Properties
Area (Sgr. m) 0
Layer Name SOILING
Thickness (m) 0.2

Area (Sqr. m)

Add Layer Delete Layer

Ok Cancel

Parameters of the Unlined Drain

Hill side Road side height

Drain Bed



Parameters of Lined Drain

Hill side top Road side top

Road side height

Hill side
Height Road side
Inner height
Hill side
Inner height

Drain top bed Dm

Parameters of Masonry Wall

Wall top

Wall height

offzet

Base thickness



Parameters of Cantilever Wall

Road Side

Wall Height

Wwall Top

Cantilever of wall

Wall Base

Parameters of Revetment Wall

Wall Height

Wall Top

Road Side

= ‘Wall Base



Parameters of Parapet Wall

= wwall Heigh!

Vall Base

Drain

~Road Side

Parameters of Safety Barrier

-, Crash
Barrier

v Post Height Post Height

S
tand Base Stand Base Road Side

Road Side

Declinator Crash Barrier



Parameters of Half-line Drain

Crain
Top

Inner
Drain
Width

How to export customized structures

Smart Road allows you to export the customized structures in a file so you can share
it with other designers or you can backup it. Go to “Import/Export” menu and select
“Export to file”. A file dialog appears which allows you to select the location and
file name for the file to be exported. Press “Save” button to export the structures.

How to import customized structures

Smart Road also allows you to import customized structures from a file which is
previously exported from Smart Road. Go to “Import\Export” menu and select “Import
from File”. A dialog appears which allows you to select the exported structure file. Select
file and press “Open” button to import the structures. If the structure with the same
name exists a conformation dialog will appears to provide the option for overwrite or
ignore the structure. Select required option and you can now see the newly imported
structures in the structure list.

Customize pavement and sub-grade

Smart Road also provides the facility of customizing Pavement and sub-grade as
per the designer’s requirement. Go to “Tools” menu and select “Customize
Pavement and sub- grade”. Click on “New” button to create new pavement, specify
pavement name and press ok. Now a newly added pavement will be displayed in the
list. Now you can click on that pavement model on which you need to modify or design.
You can add layer on both right and left side by click on “add layer” option.



Tools ‘ Datalnput DTM  Plan  Profile Cre

Customize Gabion Wall

Customize Structures

\ Customize Pavement & Subgrade

Customize Kerb Stone

Customize Footpath
Customize Drawing Frames

Import Road From Project...
Import Project...

Import Structures From Active Project..,

Flexible Pavement Design & Analysis
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You can design the properties (thickness, triangle edge) of each layer by click on each
as shown above.

Smart Road also provides the facility of customizing Kerbstone as per the
designer’s requirement. Go to “Tools” menu and select “Customize Kerbstone”.



Tools | Datalnput DTM  Plan Profile C

Customize Gabion Wall

Custornize Structures

Customize Pavement & Subgrade

Customize Kerb Stone

Customize Footpath
Customize Drawing Frames

Import Road From Project...
Import Project..,

Import Structures From Active Project..,

Flexible Pavernent Design & Analysis
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Click on “New” button to create new Kerbstone, specify Kerbstone name and press ok.
Now a newly added Kerbstone will be displayed in the list. Now you can click on that
Kerbstone model on which you need to modify or design. You can change the
properties as per your requirement.

Smart Road also provides the facility of customizing Footpath as per the designer’s
requirement. Go to “Tools” menu and select “Customize Footpath”.



Tools | Datalnput DIM  Plan  Profile Cr

Customize Gabion Wall

Customize Structures

Customize Pavernent & Subgrade

Customize Kerb Stone

Customize Footpath

Customize Drawing Frames

Import Road From Project...
Import Project.,,

Import Structures From Active Project..,

Flexible Pavernent Design & Analysis

et Froad D5 [rewekzeras soudd 10 dhen e Desetos  newstzeras/\New P agect s Froyest )
“ MR Wen Teem Dutalaest  OTM Fas  Frefie  Comssciarten  Repiats  Wiskins  Help

SO Ry &S o u-l-_u-._ Lt Sehecied Cliyent

Usbate O amesnge

PN PROFULE CROSS-SECTION | PLAN-PROFAE | PROFEECROSSSECTION | PLANCROGSSEC TION | PLANPROFLECROGSSEC TION

G INGOSER) Y LICSRESIN . 21 100000

Click on “New” button to create new Footpath, specify Footpath name and press ok.
Now a newly added Footpath will be displayed in the list. Now you can click on
that footpath model on which you need to modify or design. You can add/delete
layer and can change the properties of each layer by clicking on that.

How to customize a Median

Smart Road also provides the facility of customizing Median as per the designer’s
requirement. Go to “Tools” menu and select “Customize median”.



Tools | Datalnput DTM  Plan  Profile  Ci

Customize Gabion Wall

Customize Structures

Customize Pavement & Subgrade
Customize Kerb Stone

Customize Footpath

\ Customize Median

Customize Drawing Frames

Import Road From Project...
Import Project..,

Import Structures From Active Project...

Flexible Pavement Design & Bnalysis
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Click on new to open this tab
Medan Name

Add the name of new median here o Concel Drawing Canvas

L [V . (V. R g
median with Median with ] Save
cub dnan

Add Structures

[y KebT1
I\ KebT1

[T7] cLoraina
[7] coraine
[T] cLoramnc
[] corano

Add new structure from here in

drawing canvas in left or right of
median

O P pr———
[&] comain-Tick2
[T7] cLoramn-TicKRe
[L] example desin
[LY] Loraina

(L] worane

I -

Left Structures
Modian Stnp
CLDRAIN-A
KebT

Click on “New” button to create new Median, specify Median name and press ok.
Now a newly added Median will be displayed in the list. Now you can click on that
Median model on which you need to modify or design. You can add/delete kerb
stone and drain can change the properties of each items by clicking on that option.

How to customize a drawing frame

Smart Road allows you to customize drawing frames as per your requirements. To
customize a drawing frame first go to ““Tools” in the menu bar and then select



“Customize Drawing Frame” then the following dialogue box appears:
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Then select a template frame from drawn-down menu (A3 or A4).After that a sample

frame appears in the main window. Now you can change the format and edit the text
as per your requirements.

PYEGd7Edit Deaws

\ ‘ Select Template

Sample Templaste-A3

A & 1. Template Property
Paper Ore LandScape
Paper Size A3

TITLE
DATE "
Template Properties s
SCAI«E FomatHe 18
SHEET NO Template Nome

CHAINAGE

DRAWING NO |

[X:43167 cm, Y: 16033 cm]



How to format the frame:

First select the unwanted line from sample frame and delete it. Then draw the line at
desired place by taking the line command from the” tool bar” on left side.

How to edit text:

Click on the respective rectangular box above the text to select that text. The selected
text appears to be red. Then go the text properties on the right side of the frame. After
that set the font size and enter the desired text in the “Text” area.

1. Text Properties

XXXXXXX

XXXXXXKXXONKXKXXX

XXXX?> | Fort Rotation 0
XXXX Font Size 1.6
XX> Text Alignment Center
Click in this dotted point above the text to edit text X 86.027670610425247
{Right window pops out) and to move (By left XXX Y 24.384636925258767
dicking atthe point and dragging mouse)
Text

How to insert the new text:

In order to insert the new text in the frame, select the text command from the tool bar
at the left side and click on the place where you want to insert it. Then go to “Text
Properties” and set the font size, text alignment and enter the desired text.

N

B | i e
logo etc.
TITLE
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SCALE
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SHEET NO
CHAINAGE

DRAWING NO
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How to delete the text:

Select the unwanted text and enter delete to delete the text.

Clickin this dot, and press
delete to delete the text
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Flexible Pavement Design and Analysis

Smart Road enables you to Design and Analysis the Flexible Pavement as per road
note 31 by traffic volume analysis. Go to “Tools” menu and select “Flexible
Pavement Design and Analysis™.

Tools | Datalnput DTM  Plan  Profile Cro

Custornize Gabion Wall

Customize Structures

Customize Pavement & Subgrade
Customize Kerb Stone

Customize Footpath
Customize Drawing Frames

Import Road From Project...
Import Project..,

Import Structures From Active Project...

Flexible Pavement Design & Analysis II




Favement

Impo/Exponrt Data Repon
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Click on “New” button to create new pavement layer to be designed, specify pavement
layer name and press ok. Now a newly added pavement will be displayed in the list.
Now you can click on that pavement layer model on which you need to design. You can
provide pavement name and design parameters of pavement from the traffic survey
data and CBR data, also you can add vehicle and change the properties (vehicle name,
vehicle number and vehicle type) by click on the new vehicle on the list. Finally, the
“pavement design catalogue” will be designed according to your design data and you
can obtain the drawing of the desighed pavement on right side of the pavement
design box. Now, click on “design and apply pavement and sub grade” option to
export the designed pavement layer to “customize pavement and subgrade layer”
now you can add the pavement in required Chainage from the tool “data input” from
the option “pavement and sub grade data”.




Reporting



Exporting Drawing to DXF

On the completion of the project smart road allows you to export design related drawings
to DXF such as Plan, Profile, Cross section, plan and terrain, strip plan, index plan and
plan and profile.

Reports | Windows Help

I

il Export Drawings to DXF » H Plan & Tettain
Volumetric Data (Quantity) | Complete Profile
Geometric Data (Curve Data) Plan & Profile Sheets
Rate Analysis Report > | Cross-Section Sheets
Bl Tables.. | Individual Sheets »
Typical Drawing Files » | Stripe Plan
__ Index Plan Sheet

How to export plan and terrain to DXF

To export plan and terrain to DXF, go to “Reports” menu, go to Export drawings to
DXF” and select “plan and terrain”. Now the plan sheet is exported to DXF format
and you can open it in AutoCAD.

The sample of the exported DXF file is shown below.

M AuaCAD 2007
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How to export plan and profile to DXF




To export plan and profile to DXF, go to “Reports” menu, go to Export drawings to
DXF” and select “plan and profile”. Then you can manage the plan and profile
sheets by changing the “export settings”. Now the plan and profile sheet is exported
to DXF format and you can open itin AutoCAD.

Reports | Windows Help.
Export Drawings to DXF » Plan & Terrain
Volumetric Data (Quantity) Complete Profile
Geometric Data (Curve Data) | Plan & Profile Sheets
Rate Analysis Report N Cross-Section Sheets
E@ Tables.. Individual Sheets
Typical Drawing Files » Stripe Plan
& Export Settings
Select Paper
Paper Size 'A3 v | Drawing Frame v]
Chainage Settings
Start Chainage [0 End Chainage |7473.72
Plot Length  |300 Plot Height |15
Scale Settings
Horizontal Scale (1000 Vertical Scale
Grid Settings
Horizontal 2 Vertical 100
[[] Draw Gridlines
Block Distance |150
Frame Display Settings
Drawing Title [Plan & Profile Drawing No. 1 |
Date (03 Api 2021 Fid

How to export Plan to DXF

»
Select Layers
Printing Layers Available Layers
Chainage
<< Design Level
Ground Level
< CutFill
Alignment
> | |SaiType
55 SideDrain
SuperElevation
HorizontalD ata
Template Settings
& Box Settings
Namebox Length 34
SuperElevation Bo 14
SoilType Box Heigl 8
ChainageBox Heig 10.5
Gap Between Box 0.5
E Font Settings
Chainage Font 2.25
DataText Font 15
RemarkText Font 1.5
VIPText Font 15
ScaleTextFont 1.5
Export Cancel

To export Plan drawing to DXF, go to “Reports” menu, go to “Drawings”, select




“individual sheet” and click on “plan”.
Now the plan sheet is exported to DXF format and you can open it in AutoCAD.

Reports | Windows Help

Export Drawings to DXF »

Valumetric Data (Quantity)

Geometric Data (Curve Data)
Rate Analysis Report »

E3 Tables...

Typical Drawing Files »

Plan & Terrain
Complete Profile

Plan & Profile Sheets

Cross-Section Sheets

Individual Sheets » “ Plan

Stripe Plan Profile
Index Plan Sheet

How to export Cross-Section to DXF

To export cross-section to DXF, go to “Reports” menu, go to Export drawings to
DXF” and select “Cross-section”. Specify paper size, number of cross-section per
sheet, Drawing frame and press “export”. Now the cross-section sheets are exported to
DXF format and you can open it in AutoCAD inmanaged form.



Reports | Windows  Help
& Export Cross-Section Settings l Export Drawings to DXF » ] Plan & Terrain
o Volumetric Data (Quantity) Complete Profile
Fiom Chainage |0 ToChainage |7473.72 etric Data (Curve Data) Plan & Profile Sheets
l Select Cross Section to Plot | Al v I 20 Rate Analysis Report [ Cross-Section Sheets
ER  Tables.. Individual Sheets »
Select Paper
Paper Size A3 > Typical Drawing Files » Stripe Plan
Drawing Frame | 5>
Ad
Cross-Section
No. of Rows 37 No. of Column 3
RowGap |7 Column Gap |22
Left/Right Side Ground Level Offset Edge Distance |10
Block Gap  [100
15
Frame Display Settings Scale
Drawing Title [Cross-Section Drawing No. [2 Horizontal (1:H) [100
Date |03  Apil 2021 B~ Vettical (1) |100
FOTAL SHEET COUNT: 41 Start Sheet |1 | EndSheet (41 Export Cancel

How to export Profile to DXF

To export profile drawing to DXF, go to “Reports” menu, go to “Export drawings to
DXF”, select “individual sheet” and click on “profile”. Specify the paper size, plot
length, plot height, drawing frame and other required settings and press "Export”.
Now the profile sheets are exported to DXF format and you can open it in AutoCAD in
managed form.



Reports | Windows Help

Export Drawings to DXF » ’

Volumetric Data (Quantity)

Geometric Data (Curve Data)

Plan & Terrain
Complete Profile

Plan & Profile Sheets

Rate Analysis Report » Cross-Section Sheets
B8 Tables.. ‘ Individual Sheets » ] Plan
Typical Drawing Files » Stripe Plan ” Profile

How to export strip plan to DXF

Index Plan Sheet

To export strip plan to DXF, go to “Reports” menu, go to Export drawings to DXF”
and select “‘strip plan”. Now the strip plan sheet is exported to DXF format and you

can open itin AutoCAD.

Reports | Windows  Help

Export Drawings to DXF »

Volumetric Data (Quantity)

Geometric Data (Curve Data)

Plan & Terrain
Complete Profile

Plan & Profile Sheets

Rate Analysis Report » Cross-Section Sheets
ER Tables.. Individual Sheets »
Typical Drawing Files » l Stripe Plan
I~ ndex Plan Sheet

How to export index plan to DXF

To export index plan to DXF, go to “Reports” menu, go to Export drawings to DXF”
and select “index plan”. Now the index plan sheet is exported to DXF format and you

can open it in AutoCAD.

Reports | Windows  Help

Export Drawings to DXF »

Volumetric Data (Quantity)

Geometric Data (Curve Data)

Rate Analysis Report »
B4 Tables..
Typical Drawing Files »

Plan & Terrain
Complete Profile

Plan & Profile Sheets

Cross-Section Sheets
Individual Sheets »

Stripe Plan

|

Index Plan Sheet




NOTE: All the drawings exported to DXF will be saved on the folder you make by
writing on “file name” and on the “file location” you kept while creating new
project.

How to export Quantity to Excel

To export quantity data to Excel, go to “Reports” menu and select “VVolumetric data
(Quantity)™.

Reports \ Windows  Help

Export Drawings to DXF »

Volumetric Data (Quantity) |

Geometric Data (Curve Data)

Rate Analysis Report »
E3 Tables..
Typical Drawing Files >

How to export Curve data to Excel

To export curve data to Excel, go to “Reports” menu and select “Geometric data
(Curve Data)”.

Reports ‘ Windows  Help

Export Drawings to DXF »

Volumetric Data (Quantity)
‘ Geometric Data (Curve Data) I

Rate Analysis Report »
'@ Tables...
Typical Drawing Files »
Tables

Finally you have the option to print directly or export all the excel sheets to CSV format
from the option ““tables in “reports” menu. You can do page setup and can see the
preview of that page from the option “print preview” and finally can print that page.

(Note see above figure also)
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Smart Plotter

For printing drawing in Selected Size, Corresponding drawing template should
be selected while extracting the Drawing Report into the AutoCAD.
For Plan and Profile:

1. Open the AutoCAD drawing to be plotted

Open Smart Plotter

Select Printer

Select Paper Size

Input number of Copies to be printed

Click on “Pick Window”

Open AutoCAD drawing

Select Top Left Corner of the 1st Frame

Select Bottom Right Corner of the 1st Frame

10. for Block Gap, Click Top Right Corner of the 1st Frame

11. Click on Top Left Corner of the 2nd Frame

12. In “Plot Style Table”, choose “monochrome .ctb”

13. Give the Scale Factor

14. Scale:

For plan and profile: 1:1

17. Click on Plot.
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%) Smart Plotter 2021 i
File
Plotter/Printer Settings

Plotter/Printer  DWG To PDF.pc3

Paper Size | 1SO_A1_{841.00_x_534.00_MM) v | No. of Copies 1 S
First Plotable Area Drawing Orientation
Pick Window< | %10 | 2118800001770 O Portai
[ Centerthe Plot Y1 [84.00000125169: 2|0 | @ Landscape
Block Gap (mm) [ ZE Pick in Drawing < = Plot Style Table  monochrome.ctb v
Scale(mm) | 1 |: | 02 | [JFttoPaper  Block Count | 0
Space Settings
(® Model Space () Layout
Select Files
(Important : Pick window and block gap from Model Space) ' Plot
Merge to PDF

For Cross-Section:

Open the AutoCAD drawing to be plotted

Open Smart Plotter

Select Printer

Select Paper Size

Input number of copies to be printed

Click on “Pick Window”

Open AutoCAD drawing

Select Top Left Corner of the 1st Frame

9. Select Bottom Right Corner of the 1st Frame

10. for Block Gap, Click Top Right Corner of the 1st Frame
11. Click on Top Left Corner of the 2nd Frame

12. In “Plot Style Table”, choose “monochrome [Type here] .ctb”
13. Give the Scale Factor

14. Scale: For plan and profile: 5:1

16. In block count give the number of blocks to be plotted
17. Click on Plot.
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®< Smart Plotter 2021 — >4

File
Plotter/Printer Settings
Plotter/Printer  DWG To PDF.pe3 Sf
Paper Size  1SO_A1_{841.00_x_534.00_MM) v No. of Copies 1 S
First Plotable Area Drawing Ornentation
Pick Window< | %10 X2 [118.8000017702%] O Pomai —
>
Centerthe Plot Y1 84.00000125163)| 2|0 @ Landscape
Block Gap [mm) ‘ 20 Pick nDrawing< = Plot Style Table monochrome.ctb v
Scale(mm) | 1 : { 02 | [T] Fitto Paper Black Count 30
Space Settings
(® Model Space O Layout
Select Files

(Important : Pick window and block gap from Madel Space) Plot
| Merge to EE '

Rate Analysis

Finally you have the option for Rate Analysis Report to exportall the Excel Sheets of
DPR Report which can be done by selecting option “Rate Analysis Report” in “reports™
menu.

Reports | Windows  Help

Export Drawings to DXF » v  Last Selec

Volumetric Data (Quantity)

Geometric Data (Curve Data)

Rate Analysis Report » ] DoLIDAR Report
B8 Tables.. 1 DOR Report

Typical Drawing Files »



B8 Rate Analysis Detail DOR — O >

Project Detail

Govermment of Nepal

Ministry of Physical Infrastructure and Transport
Department Of Roads

Planning & Design Branch

Planning, Monitoring and E valuation Unit
Chakupat, Lalitpur

Name of the project :- |Upgrading of Bhojpur - Taksar - Kot - Gogane - Lekharka Road |
Chainage :- [0To 747372 |
|
l

ContractNo:= [ T0/UNNATI/BHOJPUR-01/072/73

. 0K | Cancel

Insert The Department under which this contract falls, Contract Name, Contract No etc. and click
OK.
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DETAIL QUANTITY CALCULATION OF ALL ITEM OF

wann and laying Reresmssed camant
2000 [concrate o superstructure as per Drawing ard Tachnical m3 El
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544 |SS DOR |Provding and laying Reinforced Cement Cancrete NP3
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