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Preface

Overview of SW_ROAD

SW_ROAD is a road designing software package that is efficient, powerful, accurate and easy
to learn. It generates precise road design outputs considering all the parameters of road
design. It provides all the cross-sections, profile and final alignment design with the facility to
design in a single screen at same time. The quantity calculation is done by the software and
the data output is obtained in Excel, ready to print format, while the drawings of Cross
Sections, Profile and Plan are obtained in AutoCAD file format.

The software has been successfully implemented in number of roads project. During the year
1995 — 1999 alone, WELINK Consultants (P) Ltd. has used the software for designing over 250
Km / year for Computer Aided Design of Road for the Third road Project. Arniko Highway
Maintenance Project (Barhabise — Kodari Sector) used SW_ROAD. WSP, one of the foreign
Consultants worked in Road Sector, designed the road using SW_Road for their road project
Harthok — Tamghas Road. Besides WSP, a large number of domestic consultants including
GEOCE Consultant (P) Ltd. and SOIL Test (P) Ltd are also utilizing software SW_ROADS for
the design and drawing of Roads. SIDEF and Royal Nepal Army has used this software.
Recently, Roughton consultancy, Iteco consultancy and Fulbright consultancy is running
RNDP (Road Network Development Project) by utilizing this software for designing and
drawing. Several contractors have been using this software for effective and efficient work
execution in the road construction too.

Vil
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About this Manual

The user manual contains the following chapters to guide through SW_ROAD software:

Chapter 1- Introduction

Assistance for the installation of software.

History of the establishment of the SW_ROADS.

Brief description of the different projects that utilized this software.
Highlights on the contents of SW_ROADS.

Analysis the Data Files.

Demonstration about the format of the SW_ROADS.

Summary of input and output.

Instruction for running the SW_ROADS program.

Chapter 2 — Commands

e Description about all the commands in form of Menus in the software.
Chapter 3 - Procedure
e Description of step by step method for working with SW_ROADS.

e To generate the alignment design along with profile and cross-sections with the extraction of the
quantities.

Chapter 4 — SW_ROAD Outputs

e Description about the outputs that SW_ROAD can produce.
e Explanation about the steps of getting outputs provided by the software.

Chapter 5 - Sample Outputs

e Captured pictures for the outputs given by the software.

viii
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Convections used in this Guide
The following convections are commonly used throughout the manual. Occasionally, when a menu
item is referenced, its path will be written as:

Menu Name > Sub- menu > Sub-Submenu, which follows the order of selection that the
user must take.

= Menu Name refers to the parent name for a pull-down menu.
= Submenu refers to an item in the contents of the pull-down menu.

= Sub-Submenu refers to an item in the contents of a menu, stemming from a Submenu

For example: Data > Design Tables > Super elevation, refers to the Design Tables > Super
elevation, option located in the Data pull-down menu.
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INTRODUCTION

SW_ROADS: Road Design and Drawing Package

This software is designed for the design and drawing of Road with quantity extraction. WELINK
Consultants (P) Ltd, the parent organization of Softwel (P) Ltd., developed it earlier in 1993. The
software was in Quick Basic language at the beginning.

SW_ROADS has been improvised by SOFTWEL and it is now in windows version. The main
executive module is written in Visual Basic. The software is able to design, produce all the required
drawings (Plan, Profile and Cross Sections) in AutoCAD and extract the quantities of Earth works and
Retaining Structures in Excel. The program has the provision for Super Elevation and Extra Widening
too. Super Elevation can be shown in Profile as well as in Cross-Section, while the Extra Widening
can be shown in Plan and Cross-Section. The program has the unique capability to extract the data
for layout (Co-ordinates of the Centerline of Alignment or the Design Level, Super Elevation and Extra
Widening Data) for any interval according to the requirement of the designer and construction
engineer.

SW_ROADS has been designed for design and drawing of all types of Roads in NEPAL in
accordance with the Nepal Road Standards. All the Design Parameters can be given by the designer
according to the requirement for the individual project. The main function of SW_ROADS allows the
designer to choose the best alternative among many. It generates all the required drawings (Plan,
Profile and Cross-Sections) with proper Sheet Planning. The drawing output from SW_ROADS is just
about ready to print.

The new version of SW_ROADS has its own independent window as working space. All the design
work can be carried into a single window and final drawing is obtained in AutoCAD. The major benefit
of the new version lies on the capability of working with Plan, Profile & Cross-section simultaneously
in a single window. The change in any parameter, either in Plan, Profile or Cross-section is readily
updated by just a single click in all the parameters and the visual effect can be seen. This provides the
opportunity to the designers to visualize the effect of change in parameter of one component to
others, which result into less time consuming design process.

Furthermore, the new version of SW_ROADS has flexibility to work with AutoCAD too. Though one
can choose to work with either CAD or program’s own window in the very beginning of project creation
or opening, the mode can be switched while working whenever desired.

Specifications

Built-in data sheets for Data entry for alignment, existing profile and design parameters.

Provisions for importing data from excel sheet as well as exporting it.

Switching of mode from program window to CAD window or vice versa.

Plan/Profile/Cross-Section can be viewed in same window.

Design, Drawing (Plan/Profile/Cross-Section) and Quantity off take all in one step

Features like proper sheet planning in AutoCAD which are ready to print.

Feature like plotting of existing Profile/Cross-Section.

It allows the user to design the alignment and profile with great simplicity.

Various structures can be applied in the cross-sections as per the requirement as well as

removed.

e Quantities of road parameters of all the structures including Pavement, Retaining walls, Drains in
separate sheets.

e It facilitates interactive design with high accuracy.
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Minimum System Requirements

e Computer with Pentium Il processor or higher and at least 128 MB RAM (512 MB
Recommended)

e Excel 7.0 or advance

e AutoCAD 2000 or higher versions

e Windows XP

Installation Notes and Software Initialization

INSTALLATION:

SOFTWEL: SW_ROADS is provided in a CD and the program has to be installed from the CD. Follow
the simple instructions to install the program.

The CD-ROM contains the Directory SW_ROADS_2005.

Open this directory and run the Setup icon (by double clicking).

Install key driver.

Install SW_Roads program.

Select directory of installation as “C:\Program Files\SW_ROADS_2005" and follow the screen
instruction for proper installation.

¢ The program will automatically generate a shortcut in “Program” menu as SOFTWEL>
SW_ROADS_2005, with shortcuts on the desktop.

* & & o o

Upon installation, the program makes following files to its default directory C:\Program Files
\SW_ROADS_2005.

Sw_Roads_2005.exe: Main executive module for design and generation of drawings
SW_DTM_2005.exe: Program for Digital Terrain Modeling

uCross_Editor: Application file for cross-section design.

Template: Folder containing Excel and AutoCAD template files for DTM, SW_ROADS and Cross-
editor.

Structures: Folder containing structure’s (e.g. Drain, Retaining, Breast Walls etc) text file required for
Cross- section.

Notes:

The Sw_Roads_2005 program is protected through hardware key lock. The hardware key is provided
with the program CD which is needed for both the installation and operation processes. The serial
number provided with the software CD is required to continue with the installation.

By double clicking the setup icon, the program will launch the setup process. Follow the simple steps
of general software setup. Provide the Serial Number provided with the CD and click Install. Note that
the hardware key must be connected throughout.
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Commands of Sw_Roads_2005

< File:

Before working with any project, File is the menu to be accessed either to create new projects or open
the previously saved project. The various sub menus under the File menu are enumerated below:

[@"ﬁtﬂnad:nsﬂempmm - [Atignment]
File Data Wew Edit Uklicy  ©utput  Drawing ool Help

| »

Mew Projeck
Open Project

Save Project
Design Mode .b| v S _Road Based
| Autocad Based

Exit

Fig: 2.1

1. New Project:

This command allows the user to create new project file.

2. Open Project:

When the previously created project has to be opened, this command is used.
3. Save Project:

The command allows saving the project.

4. Design Mode:

This allows users to switch between the Sw_Road based window to AutoCAD based window or vice-
versa.

5. Exit:

This is the command to exit the program.

Fil=  Data  Miew Edit  Ukility Oubpuk Drawing  Tools  Help

| &

Design Tables

Parameters

"i [l i am B

Hill Side Data
Exisking Profile Side of Ey
Design Profile Soil Type

Cross Seckion i
User Chainage

Options Shoulder Data
Pavement Data
Wariable Road width
Pass-Bv

Fig: 2.2
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1. Design Tables

The design tables are the tables from which the program gets the value for the design. Two design
tables can be found in this sub-menu.

I. Super elevation

This is the table in which the design data for super elevation is specified. The data can be imported
from the Excel file as well as can be exported.

@Super Elevation g@ A
Radius From |Radius To |SE [Z] |
0 15 70x| |5
15 20 F0%E
20 25
25 50 .
50 &0 50%  [w
Impart... Ewport.. ||i Save | Cancel

Table no: 2.1

Il. Extra Widening

This is the table in which the design data for extra widening is specified. The data can be imported
from the Excel file as well as can be exported.

B Extra Widening Tables E]@
Radius From | Radius To |EW [m] |
0o 20 295 |Z
an 0.0 2E0
100 125 230
125 15.0 1.490 %
Impart... Export... Cancel

Table no: 2.2

2. Design Data

The design data are provided under this sub menu. The different design data provided are as follows:

1. Parameters

This sheet is to input the design data for the project. By default, the data in the sheet are for the
Feeder Road design, but it can be modified as per the requirement of the Designer. When this sub
menu is clicked, a sheet named “Design Data” is opened.
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@ Design Data

5_Mo_ | Description Input Unit [ Hotes {8

1.0| Carriage Way
1.1{ Road ‘width 5.5 m
1.2| Camber Slope 0.03
1.3| Camber Side 1 2 for Hill Side. 1 for Both Side
1.4
1.5
1B

2.0|Yertical Alignment Design

21| Design Speed 40] kmdh
2.2| Stopping Sight Distance 48] m
2.3] Minimum Yertical Curve Length 200 m
2.4/ Minimum Change in Grade 0015

3.0| Super Elevation Design

31| Mawimum Outer Edge Slope [Tin..) G0 m

3.2\ Mormal Outer Edge Slope [Tin..] 100{ m

3.3| Super Elevvation Criteria 1 0 for Calculation. 1 for Table Read
3.4| Minimurm Super Elevation 0.03

4. 0| Extra Widening Design

41| Extra Widening Tranzition Rate 0.1 mdm | For Extra Widening Totally Outside the Curve

4.2| Fixed Transition Length 100 m Fixed Length lrrezpective of Widening

4.3| Extra Widening Criteria 1 0 for Calzculation. 1 for T able Read

4.4| Extra Widening Placement Method 1 0 for Totally Inzide. 1 for 1/3 Inside. 2 for Totally Dutside

4.5| Extra Widening Transizhion Length Calculation i] 0 for Transition Rate. 1 for Fised Length bt

Export... Save

Table no: 2.3
The different elements included in the parameter sheet are:

A) Carriageway:

Carriageway is defined as the road width where movement of the vehicles takes place. The designer
gives Road width according to the design criteria and the standards for the road project. Camber is
the slope provided to the road surface in the transverse direction of road to drain off the rainwater
from the road surface. The required camber of a pavement depends on the type of pavement surface
and amount of rainfall.

1.0|Carriage Way
1.1 Road "width 58|m
1.2| Camber Slope oz
1.3| Camber Side 1 2 fior Hill Side. 1 for Bath Side
1.4
1.5
15
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B) Vertical Alignment Design:

The vertical alignment is the elevation or profile of the centre line of the road. It consists of grades and
vertical curves, and is governed by the design speed, acceleration, deceleration, stopping sight
distance and comfort associated with the vehicle movement. The design speed of roads depends
upon the class of the road and terrain.

2.0 | ¥ertical Alignment Design

21| Design Speed 40) Kk
2.2| Stopping Sight Diztance 45| m
2.3| Minimum Yertical Curve Length 200 m
2.4| Minimum Change in Grade 0.015

C) Super Elevation Design:

Super elevation is the transverse inclination to the pavement surface to counteract the effect of
centrifugal force and to reduce the tendency of the vehicle to overturn. Super elevation is provided to
the road by rotating the cross-section line about the center of the road.

3.0| Super Elevation Design

31| Masimumn Outer Edge Slope [1in..] BO) m

3.2| Mormal Duter Edage Slope [Tin..] 100] m

3.3| Super Elevation Criteria 1 0 for Calculation. 1 for Table Read
34| Mirimum Super Elevation no3

D) Extra Widening Design:

Extra widening is simply the widening of road at horizontal curves. As the rear wheels of vehicle
doesn’t follow the same path as front wheel at bends, the necessity of extra widening arises. It
provides the easiness to the vehicle for the movement when the radius of horizontal curve is less.

4. 0| Extra Widening Design

4.1 Extra Widening Trangition A ate 01| mdm | For Extra Widening Totally Outzide the Curve

4.2| Fixed Tranzition Lenath 101 m Fixed Length Irrespective of \Widening

4.3| Extra Widening Criteria 1 0 for Calculation. 1 for Table Read

4. 4| Extra Widening Flacement b ethod 1 0 for Totally Inzide. 1 for 143 Inzide. 2 for Totally Outzide
4 5| Eutra Widening Tranziztion Length Calculation 1] (1 for Tranzition Rate. 1 for Fiked Length

E) Design Overrides for Hill Roads:

It allows the user to specify the minimum curve length of the horizontal curves for which geometric
design is to be carried out at super elevation and extra widening.

5 0| Design Overmdes for Hill Roads
5.1 | Minimum Length of Curve for Sup & Exwid 100 m

F) Right of Way:

Right of way is the area of land acquired for the road, along its alignment taken from center line of the
road on either direction of the center line.

6.0] Right of Way
E.1| Right af 'w/ap 18| m Either Direction
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G) Starting Chainage:

This table provides with the flexibility to assign the starting chainage as per the requirement of the
user for the alignment.

8 0| Starting Chainage
8.1| Starting Chainage 0

After entering all the design data, the data in the sheet are saved by clicking the “Save” button.
2. Hill Side Data
Hillside data provides the program with the information in which side of the road does the hill lies. The

code represents the side (1 for Right side hill and 2 for Left side hill). This data is required only in case
of the camber side considering as hill side and not in two way camber.

& Hill Side Data
Chainage From | Chainage To [SD Code[2-Left/1-Right]
0+000.000 0+580.000 2
(0+580.000 1+250.000 1

Impart... ‘ Export... | Cancel I

Table no: 2.4

3. Side of Extra Widening

Side of extra widening is the provision of mode of placement of extra widening to the horizontal curves
according to the radius of curve. The percentage value is assigned to the value of extra widening to
place on either inner side of the horizontal curve or the outer.

Side of Extra Widening =]
Radius From |Radius To |Inner Outer

10 50 100.0% 0.0%

50 10000 50.0% 50.0%

10000 50.0% 50.0%

Canecel

Table no: 2.5

4. Soil Type
Soil type according to the chainage is defined in this field. Prior to defining the chainage, soil code has

to be generated. This can be done by clicking i] on the right corner as seen in the table below. Soil
codes are the abbreviated form of the soil types defined in a manner that, when needed, they can be
called by their abbreviated form. Similarly, cut, fill and foundation cut slopes are also defined in the
code segment. Provision for importing the soil code is also available from the previously defined
project from the excel file.



(0+000.000

0+580.000]

Ordinary Sail

0+580.000]  1+250.000](

1 | Ordinary Soil & Soft Riock

0.67

1.5

Imipart.... Export...

Save | Cancel |

Table no: 2.6

15

0+000.000{ 0+580.000(0%5 Qrdinary Soil as rdinar_l,l Sail i)
0+580.000) 1+250.000| 05 /SR Ordinary Soil & Softt | 05/5R Ordinary Soil & Soft Rock 067 15 0.2
£ i m
Irmpart.... | Expart... Save Cancel | Import Code | E xpart 'Endel

5) User Chainage

Table no: 2.7

When remarks for the user-defined chainages have to be considered, this table is used. The users
chainages can be imported from excel as well as can be exported.

6) Shoulder Data

0+830.000| Temple

Import.... I Export...

1+130.000| School

Table no: 2.8

This table is used for providing the shoulder data for the road. The shoulder data include width and
thickness for the desired chainage interval. The shoulder data can be imported from excel as well as

can be exported.

0+000.000 0+500.000

0.5

0+300.000 1+250.000 04 0.25
Impart... | Export... | fTBave Cancel |
Table no: 2.9
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7) Pavement Data

The thickness of the pavement is given in this table in terms of chainage range.

Pavement Data g@
Chainage From thajhagg_Tn Tﬁckﬂess
0+000.000 0+580.000 0.3
0+580.000 1+250.000 030
Import... Export... Cancel
Table no: 2.10

8) Variable Road Width

For certain reach of road segments, sometimes-variable road width concept has to be adopted.
Variable road width is entered in this table.

-

ariable Road Width

Chainage From | Chainage To | Road-Width({Left) | Road-Width(Right] |
0+830.000]  0+860.000 3 25
14130000  1+200.000) 2 a5

Save |

Impart.... Export... J Cancel ]

Table no: 2.11
9) Pass-By

For providing the pass-by at different chainages for smooth vehicle movement, data is entered in this
table.

@ Pass-By :=:--
Chainage Length Width[Left] |Width{Right] | Transition Length
0+300.000 a0 3 10
0+600.000 a0 25 15
Impart... Expart... ] Cancel J
Table no: 2.12

3. Alignment

Alignment data is obtained from the field as well as from the calculations. The alignment data is either
entered manually for each Ip’'s as calculated from the calculation or simply importing form the Excel
sheet. The data to be entered are the IP no., Coordinates of IP (Easting and Northing) and the radius
of the horizontal curve placed in between the line joining IP’s.
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= Alignment Data

BEX

= ————fpm
IP No |IP Name |Easting Morthing Radius |l
1] 0 422318.146 3087149.664 0=
1 1 422311 560 3087186. 368 20
2 2 422410065 3087255611 100
3 3 422481 427 3087357737 100
4 4 422481 277 3087443 558 100
5 5 422437 476 3087536. 296 100
B [ 422301071 3087800, 707 100] |+
Impart... Expart... | Canicel | Fie-Humber [P

Table no: 2.13

Upon clicking the “Save” button; the alignment is drawn in the program window, which is the required

alignment as of data entry.

4. Existing Profile

The data for the existing profile is entered in this table either by entering the data manually or by
importing the data from Excel file. The data to be entered are chainage, existing ground level (profile)

and remarks, if any.

B Existing Profile .|[=1
Chainage |Reduced Level |Remarks |~
0-+000.000 13465 =

0+040.000 196362
0-+080.000 1961.72
0+120.000 1965.79
0+160.000 1962.72
0+200.000 1966.22

0+240.000 195854 [v

Import... | Export... | e Cancel

Table no: 2.14

By clicking the “Save” button of the existing profile table, existing profile is generated in the profile tab.

5. Design Profile

When the design ground level is drawn in the Profile tab of the program, the data is generated in this
table. Alternatively, if the design data is in the Excel file, it can be imported.

esign Profile g@
Chainage |Reduced Level |Length of ¥C | [~

0 0+000.00 1962126 o0.0| (=

1 0+056.22 1962.096 200

2 0+391.10 1965996 200

3 0+645.20 1958 876 200

4 1+015.68 1964.085 200 |

L5 1+813.90 1967.034 200f ™

Import.... Export... | Cancel
Table no: 2.15

By saving the design data of the table, design line will be drawn.

10



SW-ROAD

6. Cross - Sections

The data for the cross sections are entered in this table. It is measured on the different intervals of the
chainage. The required data for the cross section are Chainage, Partial Distance (left to right with —ve
for left side and +ve for right side), respective Reduced level and Remarks These data will have to be
entered as in the sample sheet below. It is very important that there must be at least one point on
each side, data for the center with PD is 0.00, and RL of center matches with the Existing RL entered
in the Profile data. The data with partial distance 0.00 should not be repeated.

The table has provision for inserting cross-section, deleting cross-section and also for interpolating the
cross-section between two cross-sections, if required. The preview for each cross-section can also be
seen by clicking preview button.

@ Cross-Section Terrain Data Editor

SN |Chainage  |Partial Dist |RL Remark | [ mport/Export
1|0 150,000 1577.140 Import ‘
z 36610 1574000
Export
3 26130 1572000
4 116,640 1570000
5 114,410 1965.000 Insert New
ki 105140 1355.000 Inzert |nterpolated
7 -92.490 1964.000
F] 85,530 1962.000 Delete X-Gection
F] -79.370 1960000
10 -61.410 1554.000 [0+000.000 | GoTo
11 53440 1952, 000 :
1z -42 520 1950000 «—F"StJ S
13 0,000 1946500
14 225990 1540000
15 72,920 1320000
15 1,680 1922.000
17 51,680 1922.000 o Preview I
Table no: 2.16

Options

This provides with the general options like changing the color of background, entering the interval of
chainage to be marked on alignment.

& Options
Dizplay T Design T General
Calor
| BackColor !
Prafile line
Profile curve

Alignment line

Alignment cure *

Diefault

LCancel

Fig: 2.3
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< View:

This menu provides the user to work with the drawing in regard to enlarging/reducing or panning.

I%: SoftRoad:D:\Tempi456\ - [Alignment]

File Data Miew Edit  Ukility Output  Drawing ool Help
|J Qa | Z:atrm"In '_ "(_Z'I:i'];f—ing
I Zoom Cuk Shift+Ins
Pan

Zoom Window  ChrlHw

Fig: 2.4

The different sub-menus under this menu are:
1. Zoom In:

This command allows the user to magnify the drawing. This function is also facilitated by keyboard
shortcut Ctrl + Ins.

2. Zoom Out:

This command allows the user to reduce the magnification of the drawing. This function is also
facilitated by keyboard shortcut Shift + Ins.

3. Pan:
The command allows panning the drawing. This function is also facilitated by keyboard shortcut P.
4. Zoom Window:

This command allows user to magnify the portion of the drawing. This function is also facilitated by
keyboard shortcut Ctrl + W.

The edit menu allows the user to change the parameters like super elevation and extra widening
along with adding/moving/inserting the nodes required for design.

}@ SoftRoad:D:\Temp\456\ - [Alignment]
File Data Miew Edit Ublity Oubput Drawing  Tools Help

R

Suhéf'Elg'\iatiah
Extrawidenning

Erase Ip (e}
Select Ip (s)
Insert Ip (i)
Move ip {md

Fig: 2.5

The sub-menus under this menu are:
1. Super Elevation:

This command allows the user to change the values of super elevation either for particular Ip or for a
group of Ip’s.
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‘ Super Elevation g@@

IP Mame 1 2 3 4 | Group | From To 77

Riadius 0 2 100 I El
Hor.Cur.Length 1} 22713 3482 E1.164 2
Sup.Elev. 3 7 4 4 3
Outer Slope 100 100 100 100 4
Include Option Include Include Include Include i3
£ ) B3 B
s =

g .

q -]

{- | -3 ‘ Wiew Ch] He-EaIcuIate‘ Group ] FeSet |

Table no: 2.17
2. Extra Widening:

This command allows the user to change the value of extra widening for particular Ip or for a group of
Ip’s.

Extra Widening E]@@
IP Nal| Radius |EW Left EW Right Rate Pl t lEad
0 0 0 0 0 0] =
1 20 0 1] 0 1]
2 100 0 1] 0 a
3 100 1] 1] 1] 0 —
i 4 ann n n n n iv
< Ju] »
Impart Export Cancel ‘
Table no: 2.18

3. Erase Ip:

This command allows erasing an Ip. This function is also facilitated by keyboard shortcut E.

4. Select Ip:

This command allows user to select an Ip. This function is also facilitated by keyboard shortcut S.
3. Insert Ip:

This command allows the user to insert an Ip in between two Ip’s. This function is also facilitated by
keyboard shortcut I.

4. Move Ip:

This command allows user to move an Ip. This function is also facilitated by keyboard shortcut M.
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s Utility:

"@ SoftRoad:C:\Trainings\E 10th Aug. 2005\Road\B8tl
File Data Wiew Edit Ukliky  Ookput  Drawing Help

B e g & Update Terrain

Reset Dtm File Path
Write Chainage

ReCalculate SuperElesation
ReCalculate Extratwidenning

Fig: 2.6
The sub-menus under this menu are:
1. Update Terrain:

When data of the terrain is changed during the design process, to mark the change, use this sub
menu. This can be alternatively be done by clicking Update Terrain button.

2. Reset Dtm File Path:

Generally, the design is commenced when the Digital Terrain Model is finalized through SW_DTM.
But, sometimes it becomes necessary to make a new DTM file and to import in the SW_Roads. In this
case by clicking “Update Terrain” would not provide the user with selection of the new DTM file. To
mark the change in the DTM file, this sub menu should be clicked first before clicking on “Update
Terrain”.

3. Write Chainage:

When it is desired to write chainage in the AutoCAD for an alignment, use this sub menu.

4. ReCalculate SuperElevation:

When the super elevation values for the Ip’s are altered afterwards than the initial design values, the
recalculation of the super elevation has to be done. The recalculation of such value is done by this
sub-menu.

5. ReCalculate Extrawidening:

When the extra widening values for the Ip’s are altered afterwards than the initial design values, the

recalculation of the extra widening has to be done. The recalculation of such value is done by this
sub-menu.

o,

% Outputs:

The outputs of the program in the form of data are obtained from this menu. All the data are produced
in the Excel file format (*.xIs) in the ready to print format.
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|@ SoftRoad:D:\Tempi456\ - [Alignment]
File Data Wiew Edt Utilicy  Qubput Drawing o Help

: a @ e @l a Horizonkal Cur:we Daka

Wertical Curve Data

ProperyLine Cordinates
Generate Layouk
Quankity

Fig: 2.7
The different data that are produced by the software are as follows:
1. Horizontal Curve Data:
All the details of the Horizontal Curve are obtained from this sub-menu.
2. Vertical Curve Data:
All the details of the Vertical Curve are obtained from this sub-menu.
3. Property Line Co-ordinates:

This command list layout co-ordinate for the property line along with the centerline co-ordinates and
left to right cross bearing for each chainage listed.

4. Generate Layout:

This command allows the user to get centerline layout data along with left to right cross-bearing, road
width, extra widening and pass by for desired interval of chainage.

5. Quantity:

The quantity of earthworks, structures, drains, pavement, and shoulder are obtained from this sub-
menu.

o,

« Drawing:

The outputs of the program in the form of drawings are obtained from this menu. All the drawings are
produced in the AutoCAD format (*.dwg) in the ready to print format. The different drawings that are
produced by the software are as follows:

1. Alignment:

The designed alignment is drawn into AutoCAD through this sub-menu.

2. Profile:

The designed Profile is drawn into AutoCAD through this sub-menu.

3. Cross-Sections:

The designed Cross-Sections are drawn into AutoCAD through this sub-menu. Upon clicking this sub-
menu, a window named “Cross Editor” appears, through which the drawing of cross-sections is done.
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: A [GwRets -
Add | Inset Add | Insert
Replace | Delste Replace | Delete
Left Side Road Items |Right Side Road It
CENTR.727625.2.2¢ CENTR.727.625.2.25
SHLUD,05,0 SHLUD.0.5.0

DRAIMA, 730,853,731
CFLIM,3.7E5 4.687.7

Gabion Layer Count 3
Batter Slope 010
whorking 0.20
Horizontal Exposure 0.71
Wertical Exposure D 0.0
Bl 1110
Box2 1[1.500.3
Boxd 11210.3

Chainage [p+34000 Cross nu.l 35 outof 78 Shift Center Line byl Om 4 |)| Shaw Marks |

" BackFil
AL

Fig: 2.8

7

< Tools:

The tools menu is active only when the program is chosen to run in AutoCAD mode. Within the Tools
menu, the different sub-menus are:

1. Alignment Optimizer:
The Alignment Optimizer is the window to help in designing the Alignment in the AutoCAD.
2. Profile Optimizer:

The Profile Optimizer is the window to help in designing the Profile in the AutoCAD.

This menu provides the user to access the help file of the program.
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Tabs/Working Windows

On the bottom left of the main window there are different tabs displayed. The tabs offered are the
different windows as the name of the tabs. Altogether there are five tabs as Plan, Profile, Cross-
Sections, Plan-Profile and Plan-Profile-Cross Sections which will open the respective window in the
main program.

1. Plan

The plan window displays the plan of the drawing comprising all the elements of plan. A view of Plan
window is shown below.

File Data ‘iew Edit Uklity Output Drawing Tools  Help

J ei @ o] @'). Q J s \g’ . 8 J Update Terrain Update Design |

IpName |10
Easting 65292145
Morthing | 3062024.247

Radius 20

LeftEWw |0

Right EW |0

E Placen| Tatally Inside
E'w Rate |0

C T

—-Ternain Layers

Index_contour

[ Khelsi [

Detail from Dweg File |

i~ -Road Elements
[~ Chainage
[~ Road width
[~ Extraidening
[~ PassBy

[~ Super Elevation
[~ Staking

Refresh Drawing |

365455 862 :3061555.490 Zoom Window

Flan IF‘rofi\e Cross Sectinnl F'IanProfiIeI Plan-Profile-Cross Sactionl
Status | 10/08/2005 | NUM

Fig: 2.9

The different elements provided in the Plan window are as follows:

7

« Ip Properties:

The Ip Properties window displays all the elements associated with an Ip. All the elements like Extra
Widening and Radius can be changed manually from this window. For magnifying the location of
required Ip in the drawing, there is a provision of zoom icon at the top right side of this Ip property
window. Clicking this will magnify the current Ip no. displayed in the Ip no. field placing at the center of
the Plan window.
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-Ip Properties -
= RE O}l «——  Zoom Button
IpM arne 3
Easting | 38536239
Morthing | 3062125.84
Raduys 125
Left EW 1.3
Right EW |0
E% Placen| 1/3 Inside
E' Rate | 0.1
« | |
Fig: 2.10

o

< Terrain Layers:

The button at the bottom of this property window “Detail from Dwg File”, allows importing the
different layers from the AutoCAD to the program. The layers selected from AutoCAD to import in the
program are displayed under Terrain Layers.

-Termain Layerz
|w| Cantaur
| Culvert
| Drain
["THouze
| Index_contour
Fholzi
|w|iPipe

Detail from Dwg File

Fig: 2.11

o

< Road Elements:

The road elements property window is for placing the road elements like Chainage, Road Width,
Staking etc. on the drawing displayed in main window.

-Hoad Elements
v Chainage

[v Foadidth
[ Extra‘Widening
[~ PazsBy

Refresh Drawing

Fig: 2.12
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2. Profile

The profile tab displays the profile with all the associated elements for profile design. A view of Profile
window is displayed below.

File Data VYiew Edit Uklity ©Output Drawing Tools Help

J BE g ea J R 2 J Update Terrain Update Design

i~ Wip Properties

Ylpno 2 g
Chainaye |0+32023
Rl 723854
LoC 30.000
"""" < |

—Options
ol
______ Lewvel 5

Distance  [100

—Seale

Ver Scale
Har Scale

¥ Format

Text Height
Refresh Drawing

CH:1+118.41  Elev.713.398 Select a lp

Flan  Profile I Cross Secllonl P\an-F’rohIaI Plan-Profile-Cross Section |

Status [10/08/2005 [HUM

Fig: 2.13

Under this window the various elements are as follows.

7

« VIP Properties:

All the properties of Vertical Intersection Points in profile are displayed in this property box. This
includes the VIP no, RL of designed VIP, and length of curve provided in between the grade lines. To
magnify a particular Ip, there is a provision of zoom menu at the top right corner of the VIP properties
box. This will magnify the VIP no. appeared in the property box at the center of the Profile window.

—%ip Propetties

Ylpno ] ﬁ <+——  Zoom Button
Chainage | 0+000.00
Rl 7o2.699
Lo 0.000
1 | b

Fig: 2.14
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°,

« Options:

The options provide all the supplementary elements required for vertical profile design. This includes
the scale of drawing, grid and text size that appears in drawing.

Optionz
Grid
Lewvel 1
Distance [10
Scale

Wer Scale (100
Har Scale (1000

[vw Format [ Grid

Tet Height

Fig: 2.15

3. Cross Section

This tab displays the cross sections drawing in a window named Cross Editor. A view of the cross
section editor is shown below.

4 Cross Editor _ @ %

Lkility  Quktput  Drawing

[BIETH - GwRetd, -

édd Inzert = Add Insert
Replace | Delete Replace | Delete
Left Side Road Items Right Side: Road ltem:

CENTR. 727 625,22 CEMTR.727.625,2.25
SHLUD D50 SHLUD.O5.0

DRAIMA, 730,853,731 GWRETAD,3.3.0.1.0.

; bk
CFLIN,3.765,4.687 7 | De?ajt
! Structure
Area LA #
" Cut Calculate | |
= Fil Area '
" StrCut :
" Back Fil
(" ALL

Copy PIEViDUS| Copy Mext | PIEViDUS| Ne:-:tJ
Chainage [0+34000 Croszno. | 95 outof 78 Shift Center Line by Om 4 I ;| Shaw Marks J

Fig: 2.16

The details about the cross editor is given in the procedure section.
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4. Plan—Profile

This window provides the user to have a look at Plan and Profile at same time. A view of the Plan-
Profile window is displayed below.

[ SoftRoad:C:\Trainings\E 10th Aug. 2005Woad\Bth AughTrai [ Ja]g

File Data “iew Edit Utlity Output Drawing  Tool  Help
J e g &a H R 4 |J Update Terrain | Update Design |

PROFILE

—%ip Properties
Wlpno 2 @

Chainage |0+320.23

Rl 726.854

LoOC 30.000
< | »

—Options

-~ Grid

Level 5

Distance  [100

~Ecale

Wer Scale
Hor Scale

v Formast v Grid

CH:-D+772.38 Elev762.715 Select alp

— +lp Properties ——————

—-Tenain Layers —

Index_contour

[ Khelsi [w]

Detail from Diwg File |

—-Road Elements
I~ Chainage
™ Road Width
I~ Extra‘widening
I~ PassBy
o I~ Super Elevation
b 3650083968 3062073 651 Zoom window I Staking

I Plan I Profile | Cross Section  Plan-Prafile |F‘Ian-F‘rofi\e-Cross Sectmnl
Status [10/08/2005 [NUM

Fig: 2.17

5. Plan—Profile—Cross Section

This tab displays the plan, profile and cross section in a single window. This allows user to see the
changes more interactively. Changes in anyone window of the displayed windows is so easy to be
seen in each window. A view of the Plan-Profile-Cross Section window is as below.
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Flle Data Wiew Edit Ukiity Output Drawing Tools  Help

@ e ®e % % % || UpdsteTeroin [ Update Desi | |
PROFILE T@ Cross Editor
: ! : : | : i —%ip Propetties

“lpno 2 @
Chainage 0+320.23
725554

Utility  ©ubput  Drawing

30.000

- Options
— Grid
Level

Distance

i~ Scale

‘er Scale
Hor Scals

Elev:738.297 Select a Ip ¥ Formet [/ Grid

- +lp Properties ———————
—-Temain Layers

Index_contour
[ Khalsi [w]

Detail from Dwg File |

i~ -Road Elements

[~ Chainage
[ Road'width
[~ Extra‘idening
[~ PassBy
4 / [~ Super Elevatian

(4365309761 Y:3062025.341 Zoom Window [ Staking

I Flan I Profilel Cross Sectmnl FlanProfile  Plan-Profile-Cross Section

Status 11070872005 [ NUM

Fig: 2.18

Besides the Tab/Working Windows, a few buttons can be seen in each working window except the
cross editor. Below are the buttons which are displayed in each window.

7

< Update Terrain:

This button is located on the top of the working window. This button enables to get the data for cross-
section and profile from the DTM file made by SW_DTM. Alternatively, this function can also be
accessed from Utility > Update Terrain.

Fie Data Yiew Edt Ublity Output Drawing Tools Help

BT T

Updae Terrain

Fig: 2.19

Upon clicking the Update Terrain, a window named Profile & Cross-sections is displayed.
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@ Profile & Cross-Sections

[rata Extraction

Interal 10
Left Distance | 20.00
Right Diztance | 2000
- phions -

[ Include Curve BC, MC & EC = I
I Include Uszer's Chainage
Remarks Fram Dwg File ] Cancel

Fig: 2.20

For a project this window appears only for a single time unless the path of DTM is reset. Generally,
the Digital Terrain Model is finalized before processing with the SW_Roads. But sometimes it
becomes necessary to change the DTM file. For this case, the new DTM file is made from the
SW_DTM. To record the change in the file, the path of DTM must now be changed. This is done
from Utility > Reset DTM File Path.

The different information to be provided in the Profile & Cross-Sections window are the interval of
data extraction, extent of data to be taken on either side of the center line and the remarks for the
drawing.

< Update Design:

This button is used to update the project when any of the design parameter is changed than the
previously set designed parameters.
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PROCEDURE:

Program Initialization

Upon double clicking the SW_ROADS_2005.exe, the program will be launched. Before starting to
work with a project, first a project has to be created. This is done from the file menu with clicking new
project or if the project has been created earlier then with open project. A pop up window will be
launched asking whether to work with terrain mode or existing data mode and whether to enter the
AutoCAD version or not.

@ SoftRoad D:\Templ123\

File Data Vigw Edit Utility: Qutput  Drawing Teels Help

Project Location
D:ATempt123,

" Design Using Existing Data
(+ Design Using Terrain Madel

Project Created o Modified on £/30/2005 4:11.10PM
I~ Autocad Yersion

Fig: 3.1
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Terrain Model

Terrain Model is the mode in which data for profile and cross-sections are generated through digital
terrain model data (prepared by SW_DTM_2005) for surveyed location. Upon starting the
Sw_Roads_2005 program, a display window asks whether to enter into the terrain mode or into
existing data mode. To work with the terrain mode, check “Design Using Terrain Model”.

Fig: 3.2

The software has provision of switching into AutoCAD mode and the SW_Roads mode at any time
while performing the work. Thus it is not obligatory to enter into the AutoCAD mode at very beginning
of the project. Without checking the option will let the program enter into SW_Roads mode.

By clicking “Ok”, the main program window will launch.

File Data Wew Edit Utlity Output Drawing Tools  Help

J @ @ g Q Q J S . g J Update Tenain | Update Design |

~1p Properties

Ipna
|pHame
E asting
Marthing
Radius
Left Eb
Right B
E Placen
EW Rate

— -Terain Layers

Dretail from Dwg File

i~ -Road Elements

[~ Chainage
[~ Road Width
[~ PassBy
Refresh Drawing |
:1256500.000 ¥:358500.000 Select alp
1
Plan IProfiIe Cross Seclionl P\an-ProfiIeI Plan-Profile-Cross Seclionl
Status [ 10/08/2005 [ HUM

Fig: 3.3

The program by default will always open the main window in Plan tab.
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1. PLAN

Details from Dwg File

The first thing to work with in the terrain mode is to let the program know the drawing which is to be
taken as reference i.e. backdrop for the alignment (the map prepared from SW_DTM having all the
required details and contours). By clicking this button, the location of the drawing file will be asked by
the program.

Select AutoCAD file for detail scanning

Loak in: [ (5 DTM =l & B E-

— | Drawingl
i

My Recent
Documents

Desktop

i,

ty Documents

-1
|
')

-
Ity Compuiter
‘;‘] File: name; |Small_5ample j Open |
My Network  Files of bype: |“.dwg j Cancel
Places

[ Open as read-only

Fig: 3.4

By providing the drawing file, a layer selection window displaying the layers of the AutoCAD drawing
file will be displayed. Select the layers you want to appear in the SW_Roads window and click “Ok”.

B3 Make Detail Files

Select Layers for remarks
LAYER K
FEATUURES
O FIN_LEVEL
O FORMAT
O:GL
OcGrID
O H_ALIGN
OHCDaTA
OHorzZ_aLl
OHoRZ_CURVE
HOUSE
Index_Contaur B |
Oirc Iy
<

Scanning layer HOUSE

Fig: 3.5

The layers you have selected will appear in the main window of program and the layers name will
appear in the terrain layers. The figure below shows the imported layers in the SW_Roads window in
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which layers Contour, Culvert, House, Index_Contour, Kholsi and Track_2D are imported from the
AutoCAD. Same layers are displayed under Terrain Layers. User has flexibility to either show the
particular imported layer in the drawing or not. If a layer is checked, it will appear in the window

otherwise not.

File Data View Edt Utlity Cutput Drawing Toos Help

| ®E g & | &

J UpdaleTana\nl Update Design |

r p Properties
Ipna 1}
IpMarne 20

Easting | 355211.504
Morthing | 3062243 831
Radius 0
LeitEw |0
Right EW 1.2
Ew Placen 1/3 Inside
01

E Rate

4 » |

i~ -Terrain Lapers
Contaur

] Culvert
Features
Index_contour

~-Fioad Elements
[~ Chainage
I~ Foad Width
[~ Extra‘widening
[~ PassBy

Refresh Drawing

:365599.045 Y:3002073.674 Pan tode

Plan IPrUFiIEI Cross Sscliunl F’Ian-PrUliIeI Plan-Profile-Cross Sect\unl

Status

| 10/08/2005 | NUM

Fig: 3.6

The solitary purpose of importing the layers is to make a platform on which the alignment can be
drawn.

Draw Alignment

i) Insert Ip

To draw the alignment on the drawing of the main window of the SW_Roads_2005 program, start by
clicking the insert Ip button Nw located on the top of the SW_Roads window or simply by

pressing “I” key on your keyboard. Keep inserting the Ip as your desired road alignment follows.
Figure below illustrates the inserting of Ip to create the alignment.
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Fig: 3.7

You can insert as many Ip as you want as per your requirement to mark the alignment. It is not
necessary at this stage to locate the Ip very precisely. You can add, erase or move the Ip later easily.

For inserting a new Ip in between two previously drawn IP’s, first select the Ip after which the required

Ip is to be placed and then click “Insert Ip”. A cursor having “Insert” appears. Locate the position by
just clicking on the window where the Ip is desired.

ii) Move Ip
To move the Ip, click the “Move Ip” button % located on the top of the SW_Roads window or

simply pressing “M” key on the keyboard. Figure below illustrates the process of moving an Ip. The
Ip’s are often moved to meet the desired line of alignment.
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Fig: 3.8
iii) Erase Ip
To erase the Ip, click “Erase Ip” button “§ located on the top of the SW_Roads window or

simply press “E” key of the keyboard. A cursor with “Erase” will be displayed. Select the Ip that is to
be erased. One Ip is allowed to erase at a time.

Fit Horizontal Curve

After completed with the alignment marking, the next immediate thing to be done is the fixing of
radius of horizontal curve. The radius of horizontal curve can be given through the Ip property
window. For this select the Ip in which the curve is to be provided and provide with the radius of

curve and press enter.
—-lp Properties

Iprio g8

|pM arme g
Easting 365314.002
Maorthing | 3062090.10%
Radius
LeftE' |0
Right EY |0
E' Placen| Tatally Inside
Ew Rate |0
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The curve will be generated as shown in the drawing below.

Fig: 3.10

When the radius of the curve doesn't fit in between the lines joining the Ip or overlaps with the curve
of other Ip, warning sign is displayed in the window in a form of cross marks. For such cases, either
the user can move the Ip position to accommodate the curve or simply decrease the radius of the
curve. A sample of curve overlapping is shown below.

Fig: 3.11

An example of alignment drawing with the radius fitted in every Ip and alignment finalized is shown
below.
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Fig: 3.12

Once the alignment is finalized, the next step is to define the design parameters. To define the
design parameters, use Data > Designh Data > Parameters.

Design Data
The various design data to be entered for the design of the road are as follows:
A. Parameters

The parameter is a sheet where all the data regarding to design is entered. The different elements
included in the parameter sheet are:

1.0) Carriageway:

The parameters associated with the road width are entered in this category. This includes the total
road width, the desired camber and the camber side.
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1.0|Carriage Way
1.1 Road "width 58|m
1.2| Camber Slope 0.03
1.3| Camber Side 1 2 tor Hill Side. 1 for Bath Side
1.4
1.5
15

The camber slope is not placed in percentage in the sheet. The above value of 0.03 corresponds to
3% camber slope. Regarding to the camber side, if a two way camber is desired, “1” is typed in the
camber side field else “2” is typed to denote the Hill side camber or a single side camber.

2.0) Vertical Alignment Design:

The design elements associated with the vertical alignment design are entered under this category.
This includes Design speed, Stopping sight distance, Minimum vertical length and Minimum change in
grade.

20| Yertical Alignment Design

21| Degign Speed 40] Kk
2.2| Stopping Sight Distance 48] m
2.3 Minimum Yertical Curve Length 200 m
2.4 Winimum Change in Grade 00h

The Design speed is entered as per the class of the road. The Stopping sight distance is given as per
the calculation by the designer. The minimum vertical curve length is the field in which the limit is set
to the vertical curve beyond which the length of the vertical curve is not acceptable. When the change
of grade between two grade lines is small, usually the curves are ignored for such grades. The
minimum change in grade is the field which lets the program not to place the vertical curve when the
change in grade between two grade lines is equal to or less than that value. In above example, the
program will avoid placing the vertical curve till the change in grade is 1.5%.

3.0) Super Elevation Design:

This is the category which incorporates the value related to placement of the super elevation.

2.0| Super Elevation Design

31| Maximum Outer Edge Slope [1in..] B0 m

3.2 Mormal Outer Edge Slope [Tin..] 100] m

3.3| Super Elevation Criteria 1 {1 for Calculation. 1 for Table Read
3.4| Minimum Super Elevation 0.03

The maximum outer edge slope is the maximum slope given to program for raising the super elevation
in longitudinal direction. The normal outer edge slope is also to be entered by the designer as per the
requirement. Super elevations are usually predefined in the form of table. If such values are to be
given to the program, enter “1” in the super elevation criteria field. This will let the program to read the
value of super elevation placed in the Data > Design Tables > Superelevation. (Refer Table: 2.1)

One can edit the value of the table. When the value is to be edited enter, simply select the value as in
Excel sheet and type the desired value. After changing the value of cell hit enter and finally when all
the edit is finished, press “Save” button before closing it.

When “0” is entered in the Super elevation criteria field, it will let the program to provide the value of
super elevation as per calculated by the program.
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4.0) Extra Widening Design:

The elements of extra widening to be placed in design are entered in this category.

4. 0| Extra Widening Design

4.1 Extra Widening Trangition A ate 01| mdm | For Extra Widening Totally Outzide the Curve

4.2| Fixed Tranzition Lenath 101 m Fixed Length Irrespective of \Widening

4.3| Extra Widening Criteria 1 0 for Calculation. 1 for Table Read

4. 4| Extra Widening Flacement b ethod 1 0 for Totally Inzide. 1 for 143 Inzide. 2 for Totally Outzide
4 5| Eutra Widening Tranziztion Length Calculation 1] (1 for Tranzition Rate. 1 for Fiked Length

The extra widening transition rate is the value to be specified, how the program should place the
transition for the extra widening. By default it is 0.1m/m. It means that the program would provide the
transition such that for 1m longitudinal move there will be 0.1m move along the transverse direction.

Fixed transition length is the field to be filled, if transitional rate is not desired but a fixed length of
transition is desired.

Extra Widening are usually predefined in the form of table. If such values are to be given to the
program, enter “1” in the Extra Widening Criteria field. This will let the program to read the value of
extra widening placed in the Data > Design Tables > Extrawidening. (Refer Table: 2.2)

One can edit the value of the table. When the value is to be edited enter, simply select the value as in
Excel sheet and type the desired value. After changing the value of cell hit enter and finally when all
the edit is finished, press “Save” button before closing it.

When “0” is entered in the extra widening criteria field, it will let the program to provide the value of
extra widening as per calculated by the program.

Extra widening placement method is the field to provide the information in which side the program will
place the extra widening. Entering “0” will let the program to place the extra widening totally inside of
the curve, “1” will let the program to provide 1/3 of value in the inner side and the remaining to the
outer side and “2” will let the program to provide totally outside.

Extra widening transition length calculation is the field which lets the program to work either with the
fixed transitional length as in 4.1 of the table or as per the transition rate as in 4.2.

5.0) Design Overrides for Hill Roads:

Like the minimum vertical length criteria, it is usually desirable to provide the minimum length of
horizontal curves in super elevation and extra widening for the Hill roads.

5.0| Design Dvemides for Hill Roads
5.1| Minimum Length of Curve for Sup & Eswfid 101 m

6.0) Right of Way:

This field is to be provided with the right of way as per the type and class of the road.

6.0] Right of Way
E.1| Right af 'w/ap 18| m Either Direction

8.0) Starting Chainage:

Sometimes, it is desirable that the starting chainage of the alignment be started from other value than
0. The desired starting chainage is entered in this field.
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8.0 Starting Chainage
8.1 Starting Chainage 1]

After entering all the design data, the data in the sheet are saved by clicking the save button.
B. Hill Side Data

Hillside data provides the program with the information in which side of the road does the hill lies. The
code represents the side. This is a compulsory field to be filled in case when the camber is to be
provided at the hill side i.e. One Sided Camber.

& Hill Side Data

Chainage From | Chainage To |SD Code(2-Left/1-Right)
0+000.000 0+520.000 2
0+580.000 1+260.000 1

Impairt. .. Ewpart... Cancel

Table no: 3.1

If the hill side is on the right side of the alignment, enter “1” in the SD Code field or “2” if the hill side is
on the left side of the alignment. Click the “Save” button to record changes made in the table before
closing the table.

When the data for Hill Side is required to be imported from the excel sheet, click “Import”. The range
of the data in excel sheet should be selected prior of clicking the import button. Similarly, the data of
the Hill Side table can be exported to excel or notepad as desired.

C. Side of Extra Widening

Side of extra widening is the provision of mode of placement of extra widening to the horizontal curves
according to the radius of curve. The percentage value is assigned to the value of extra widening to
place on either inner side of the horizontal curve or the outer.

& Side of Extra Widening

Radius From |Radiuz To | Inner

10 50 100.0% 0.0%
50 10000 50.0% 50.0%
10000 50.0% 50.0%

Impart. .. Expaort... Cancel

Table no: 3.2

One can edit the percentage value or add another set of values as per required. Click the “Save”
button to record changes made in the table before closing the table.

When the data for side of extra widening is required to be imported from the excel sheet, click

“Import”. The range of the data in excel sheet should be selected prior of clicking the import button.
Similarly, the data of the side of extra widening table can be exported to excel or notepad as desired.
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D. Soil Type
Soil type according to the chainage is defined in this field. Prior to defining the chainage, soil code has
to be generated. This can be done by clicking > lonthe right corner of the soil type allocation table.

Su_ll ﬂrpe Allﬁcaﬁun 5y

Chainage | Chainage |Soil Type Soil Type Cut Fill Foudation Cut
From To | [Code] [Actual] [¥mH] | [V:mH] | [V:mH]
0+000.000  0+530.000| 05 Ordinary Soil 1 15 025
0+580.000 ‘I+25EI.DDEIiDS!SF|_ﬂ Ordinary Soil & Soft Rock 057 15 nz

os
05458
Irripart.... Export... I Save ‘ Cancel ] i]

Table no: 3.3

You can define as many types of soil as your need in the project. Soil codes are the abbreviated form
of the soil types defined in a manner that, when needed, they can be called by their abbreviated form.
Suppose one of the types of sail is ordinary soil. Let the code be “OS” then type “OS” in the Soil Type
(Code) field. Elaborate the actual meaning of code in the soil type field. The cut and fill slopes and the
foundation cut slopes are defined next for the defined type of soil. After finishing with defining the soil

“Import Code”. Export of code is also facilitated. After generation the Soil type codes click ez
return to the Soil type allocation table. Now the soil type is listed in pull down menu under “Soil Type
(Code)”. You can now specify the chainage range and the type of the soil.

Soil Type Allocation 1

'Chainage | Chainage |Soil Type| Soil Type | Soil Type Soil Type Cut Slope|Fill Slope | Foudation Cut
Fiom | To [Code] | [Actual] | [Code] [Actual] _[VemH] | (VomHD | (1Y-mH]
0+000.000| 0+580.000| 0% Ordinary Sail 0s Ordinary Soil 1 15 0.25
0+580.000| 1+250.000{ 05 /5H Ordinary Sail & Soft | | 05/5R Ordinary Soil & Soft Fock. 067 15 ne
£ Juu] ]
Import.... Export... Save Cancel ‘ Import Code l E xpart Codei e
|

Table no: 3.4

If previously defined Soil type is to be imported from the Excel file, click “Import”. The export of the sail
type data is also facilitated by the program. After defining the soil type, click “Save” before closing.

E) User Chainage

It is desirable often to include chainages of special interest in the cross section. Such chainages with

special remarks are included under user chainage which have not previously taken under
consideration.
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"@ Extra Chainages B@1

Chainage | Remarks
0+830.000( Temple
1+130.000 S chool

|mpott.... Export...

Table no: 3.5

In the above table, it is desired to incorporate the remarks for chainages 0+830.000 and 1+130.000.
Click the “Save” button to record changes made in the table before closing the table.

When the data for User Chainage is required to be imported from the excel sheet, click “Import”. The
range of the data in excel sheet should be selected prior of clicking the import button. Similarly, the
data of the User Chainage table can be exported to excel or notepad as desired.

F) Shoulder Data

This table is used for providing the shoulder data for the road. The shoulder data include width and

thickness for the desired chainage interval. Click the “Save” button to record changes made in the
table before closing the table.

B shidr Data

Chainage From | Chainage To |Width | Thickness
0+000.000 (0+800.000 05 nz
[+800.000 1+250.000 0.4 0.25
Impatt.... Export... Cancel

Table no: 3.6

When the Shoulder Data is required to be imported from the excel sheet, click “Import”. The range of
the data in excel sheet should be selected prior of clicking the import button. Similarly, the data of the
Shoulder Data table can be exported to excel or notepad as desired.

G) Pavement Data
The thickness of the pavement is given in this table. Though the thickness of pavement is uniform for

entire reach of road, sometimes it is desirable to have varying pavement thickness in terms of
chainage interval. Click the “Save” button to record changes made in the table before closing the

table.
@ Pavement Data g@ >
Chainage From thainage To | Thickness
(0000000 0+580.000 030
0+580.000 1+250.000 030
Impairt... Expart... Cancel

Table no: 3.7
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When the Pavement Data is required to be imported from the excel sheet, click “Import”. The range of
the data in excel sheet should be selected prior of clicking the import button. Similarly, the data of the
Pavement Data table can be exported to excel or notepad as desired.

H) Variable Road Width

When the variable width of the road is required, this table is used. The variable road width table
includes the range of chainage and the road width on either side of center line of the road. Click the
“Save” button to record changes made in the table before closing the table.

ariable Road Width
Chainage From | Chainage To | Boad-Width[Left] | Road-Width[Right]
0+830.000 (0+B860.000 3 25
1+130.000 1+200.000 " a8
Impart... Expart... Cancel
Table no: 3.8

When the data of Variable Road Width is required to be imported from the excel sheet, click “Import”.
The range of the data in excel sheet should be selected prior of clicking the import button. Similarly,
the data of the Variable Road Width table can be exported to excel or notepad as desired.

I) Pass-By

For providing the pass-by at different chainages for smooth vehicle movement, data is entered in this
table. This includes the chainage at which the pass by is to be provided, the length of the pass by and
its width on right or left side of the road along with the transitional length. Click the “Save” button to
record changes made in the table before closing the table.

K& Pass By (=1
Chainage Length Width{Left] |Width{Right] | Transition Length
O+300.000 aa 3 10
C+E00. 000 a0 25 15
{yyuu{ Expart. . Cancel
Table no: 3.9

When the data of Pass-By is required to be imported from the excel sheet, click “Import”. The range
of the data in excel sheet should be selected prior of clicking the import button. Similarly, the data of
the Pass-By table can be exported to excel or notepad as desired.

Finishing with the all the details of alignment, the next thing are to work out for Profile and Cross
Sections. To generate the data of profile and cross-sections click “Update Terrain” located on the mid
top of the SW_Roads window. Upon clicking this button, a screen called as profile and cross-section
appears.
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-,

'@ Profile & Cross-Sections

[rata E straction

|nteryal 10

Left Distance 20.00 Get DTH |
Right Distance | 2000

Uphions

[v Inchude Curve BC, MC & EC

v include User's Chainage: 4
Remnarks Fram Dwg File | Cancel

Fig: 3.13

The interval is the field to be defined in what interval the program has to extract the data of cross
section. The Interval for the data extraction can be given according to the site condition. The left and
the right distance are specified for obtaining the extent of data on the left and right side of the road.

The option of “Include Curve BC, MC & EC” allows the program to generate the cross section data
for the beginning, mid and end of the horizontal curves whereas “Include User's Chainage” allows
the program to generate the cross section data for the user chainage defined in Data > Design Data
> User Chainage. For obtaining the remarks for the cross section click on “Remarks from Dwg File”.
This will ask the location of the drawing file from which the alignment has been started to work with.

Select AutoCAD file for detail scanning

Look jr: | DTM

My Recent
Documents

Desklop
by Documents

oy
|
J

x| e« E3 ek E-

i
Iy Carmputer
“-_} File name: |Sma||_5 ample
by Metwork  Files of type: |".dwg

Flaces
I Open as read-only

[
|

Open

[ Qe |
Cancel

Fig: 3.14

When the drawing file location is provided, a window will appear which allows user to click on the

layers that are required for appearing in cross-section.
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&3 Make Detail Files

Select Layers for remarks

LAYER

FEATURES
I FIN_LEVEL
[ FORMAT
OGL

OcGRID
CIH_ALIGN
OHC-DATA

O HORzZ AL
CHORZ_CURVE
HOUSE
Index_Cantour

Im[izs

Scanning layer HOUSE

Fig: 3.15

Click for the layers which are required for the cross section drawing and then click “Ok”. The window
named “Profile & Cross Sections” now appears as below.

% Profile & Cross-Sections

Data Extraction

Select Layers for remarks

Irkerval 10 LAYER
Left Digtance | 20.00 Cubvert

) . Drain
Right Distance | 20.00 Features
Uptions House

K holsi
¥ Include Curve BT, MC & EC bl Kol
Iv Include Uzer's Chainage
Remarks From Dwg File | Cancel | A 3]
Fig: 3.16

The layers selected are displayed on the right which can still be unchecked if required. Now click “Get

DTM". This will ask the user to locate the previously made DTM file through SW_DTM.
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Select dim file. @

Look in: |19 DTM | = B
{\3 e
My Fecent
Documents
i
Deskiop

by Documents

4

-
My Camputer
‘;A’l File name: |DTM Fil= ;J Open |
2
My Metwork  Files of type: |*.dtrn LJ Cancel

Places
I Open az read-only

Fig: 3.17

Click on the correct DTM file for the drawing and press “Open”. Now click “Ok” to generate the cross
section and profile.

Now, if the profile tab or cross section tab is viewed, the program will display the generated Profile
and Cross Section from the terrain.

Reset DTM Path

Usually the DTM file is made only after the final output of the contour map. And hence we do not
change the DTM file again and again in a project. But sometimes it happens that certain error is found
in the contour map and the process of contour making is to be repeated. For such condition it is not
always desirable to make new project and work again. For such cases, if a new DTM file is made, the
user should click Utility > Reset DTM Path to mark that the DTM file has been changed. Now if
“Update Terrain” button is clicked, the program will ask for the new DTM file location and the same
procedure is followed as described before.

If Utility > Reset DTM Path is not clicked, and the “Update Terrain” button is clicked, the program

will simply update the terrain but wouldn't ask for the DTM file for Profile and Cross Section
generation.
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2. PROFILE

After updating terrain by clicking “Update Terrain” button, data for profile is generated. You can check
it out from the “Existing Profile” in the data menu for the generated data. The drawing for profile can
be seen on the screen switching to the Profile tab as below.

Fie Data View Edt Ublty Oupur Orawing (o0 Help

|laaeaa

¥ o m e

|| U Tenn | Upote Do |

Zoorn Window

il Profle | Cooss Sockon | PhonProtle | PlorProfie Cavss Seckon |
Sohn BAI2005 (WM

Fig: 3.18

Reduced levels are marked at the interval of 5m on the side bars. Bottom box will shows the existing
level at every interval of chainage that you have generated using DTM file.

—"%ip Properties

Wipno

T

Chainage

0+000.00

Rl

752.408

LC

0.000

4

| 3

—Cptions
— Gridd
Lewvel

Distance

—Scale
Wer Scale
Hor Scale

v Format

Refresh Drawing |

<
<«

Zoom Button

User can show or hide the format box by checking on the “Format” check box
provided at the right side of the screen.

The grid can also be shown or hidden by clicking “Grid” check box. Grid lines
can be drawn at desired intervals for both vertical and horizontal axes.
Change the values in the “Level” and “Distance” text boxes for the respective
axes.

Further, scale for both the vertical and horizontal axes can be changed
according to ease of working during design. This is done from “Ver Scale” and
“Hor Scale” respectively.

Changing the values in “Text Height” box will effect on the size of the text
indicating grade values of the design profile line.

“Refresh Drawing” button will regenerate all the drawings on the screen.
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Draw Design Profile

i) Insert VIP

To draw the design profile, start by clicking insert Vip button % Jocated on the top of the
window or simply by pressing “I” key on your keyboard as in case of alignment. Figure below
illustrates the inserting of VIp to create the design profile.

Fig: 3.19

User can insert as many VIp as per requirement to mark the Design Profile. It is not necessary at this
stage to locate the VIp very precisely. You can add, erase or move the Vlp later easily.

i) Move Vip

To move VIp, click the “Move VIp” button % located on the top of the window or simply
pressing “M” key on the keyboard. Figure below illustrates the process of moving a VIp.
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Fig: 3.20

iii) Erase VIp

To erase the VIp, click “Erase VIp” button % located on the top the window or simply press “E”
key of the keyboard. A cursor with “Erase” will be displayed. Select the VIp that is to be erased. One
VIp is allowed to erase at a time.

Fit Vertical Curve

The next immediate thing to be done is the fixing of length of vertical curve. Though SW_Roads
provide default calculated length of curve for each Vip, you can change its length as per your
requirements. It can be given through the VIp property window.

—%ip Propeties
Ylpno 0 ﬁ
Chainage | 0+000.00
R 752699
Lo 0.000
1 | v

Fig: 3.21

For this select the VIp in which the curve is to be provided and give the length of curve in LOC field
and press enter. Click on zoom button to - {#| make a focus on your selected Vip.

If the curve doesn't fit in between two VIp (overlapping of two curves), warning sign is displayed in the
window with a red cross mark. A sample of vertical curve overlap is shown below.
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Fig: 3.22
To correct such situation, either you can move the VIp to accommodate the curve or simply reduce
the length of the curve.

Once the Design profile is finalized, the next step is to update the design that will update your cross
section with design levels. Click “Update Design” button to update your design data.

3. CROSS SECTIONS

When the Cross-section tab on the bottom left of the main screen of SW_Roads_2005 is clicked
screen of Cross-Section appears as shown below with a name of Cross Editor.

I.GwFHeti‘-. ‘s:I

Add | Insert Add | Irsert
Feplace | Delete Replace | Delete.
Left Side Foad Items | | Right Side Fioad lemm:|
CEMTR.730.63.2.75, CEMTR.730.63.2.75.0
Exw/ID,0.09,0 ExiwfID,1 .0
SHLUD.OQ SHLUD,OE,D

 Back Fil Gabion Layer Count
F.&LL\ Batter Slope 010

—— - wharkitig 020
E_L{t_.&_r_ea 345 Horizontal Exposure. 063
Fill Area 028 Wertical Exposure D 0.55(
Back Fill 158 Boxl o
S Cut B5E Bax? 11.500.4

Box3 11210.4

Chainage ||]+31 000 Cross no,l 3] outof 78 Shift Center Line b_l,ll Om 4 I :.si Show Marks

Fig: 3.23
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The commands available in the Cross-Section Editor are as follows:

o,

% Utility:

Under this menu, the different sub-menus are as follows:

¥ Cross Editor
LIiliey Cukput  Drawing

Save Cross and Update Plan Chrl+5
Ipdate Terrain

Add Drains

FindjR.eplace Skruckure

Always on Top

Fig: 3.24
1. Save Cross and Update Plan:

This allows the user to update the plan and save the works done on cross sections. This function is
also facilitated by the keyboard shortcut Ctrl+S.

2. Update Terrain:

This facilitates to update terrain if required. When the DTM path is reset and processed, the terrain
should be updated.

3. Add Drains:

The drains when are to be applied in certain reach or throughout the sections, this is used. The pop
up dialog box will ask for the chainage from which the drains is to be applied, side of road on which
drain is to be placed, and the type of drain. One can select the types of drain from the pull menu under
“Select Structure to ADD”.

7 |

B3 Add Drain Structures E]@
Start Chainage 10 Select Structue to ADD

End Chainage {10000 |DrainC ~|

(+ Add structure at Left Side Cancel

(" add structure at Right Side

Fig: 3.25
4. Find/Replace Structure:

When once applied structures to the cross-sections have to be replaced by the other type of structure,
this sub-menu is used.
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‘ Find and Replace Structure E]@
Chainage From 0
Chainage Tao [250
Structure Mame to Find |5 wRetd :
Cancel
Structure Mame to |I‘-a1wF|et.-’-‘x —:ﬁl
Replace YWith
Fig: 3.26

5. Always on Top:

This enables the cross-editor to stay on top of all windows application.

o,

s Output:

This is the menu which allows to extract the data from the cross editor to the Excel files. The different
sub-menus under this are as follows:

1. Slope Length of Cut Fill Line:

When the slope length of the cut and fill lines are desired, this sub menu is clicked. Doing so will ask
for the location on your computer where it should save the excel format file.

2. Quantities:

This sub menu is for dumping the quantities in excel. This includes the quantities of earthworks,
quantities of drains; quantities of different structures in different tab of excel etc. Clicking this sub
menu will ask the location on your computer where it should save the excel format file.

o,

% Drawing:

This menu helps to obtain the works of cross editor in AutoCAD file. The different sub menu under this
menu is as follows:

1. Draw Current:

This enables drawing the current cross section on the cross editor window in the AutoCAD. Clicking
this will ask for the scale in which the drawing is required in the AutoCAD. Detail of this is discussed in
Chapter IV.

2. Draw ALL:

This is the sub-menu which will draw the entire cross sections as seen in the cross-editor to the
AutoCAD. By clicking this sub menu will ask the scale to which the drawings are to be drawn, format
(i.e. no. of rows and columns) in which drawings are required, whether to include all the cross sections
or the cross sections at fixed interval, write the area on the cross section etc. Detail of this is also
described in Chapter IV.
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The different features available in the Cross-Section Editor are as follows:

Add button

Replace button

Insert button

Delete button

Previous and Next Buttons

Copy from Previous and Copy from Next Buttons
Roadside Items

Chainage and Cross-Section No.
Shift Center Line by

Input data

Area calculation:

Structures

Make Default Structure

Different Zoom Functions

The various functions of the Cross-section are defined below:

| Dielete Delete commands allows the user to remove the

Feplace | Replace command allows replacing the

Add

unnecessary structures. Highlight the component
that has to be removed and click command.

structure. Pick the structure from the menu as

shown in the figure and also highlight the ——————
structure to be replaced and click the button. ; B
Insert | Insert command allows the user to insert the :

structures. A Gabion Retaining Wall of Type A is !
inserted in the figure. Location of the structure to
be inserted is given by clicking preceding items.
Add allows the user to add structures in the GwRetd ﬂ
roadside. Required structure can be selected DrarE =
from the pull down menu as shown in figure. Bif il

b iR etd,

MwRetb

GwRetd
GwRetB
GwRetC
b Bt it

Previous and Next Buttons:

R Previous command allows viewing the immediate previous cross-section.

Next Next command takes to the new cross-section.
Copy Previous and Copy Next:
, If structures for the cross-section required is similar to the structure of the previous
u:'p}' Previous cross section then it can be provided by clicking the command Copy Previous.

Copy Nest | If structures for the cross-section required is similar to the structure of the next

cross-section then it can be provided by clicking the command Copy Next.
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Roadside items:

Fight Side Foad [tem:
CEMTR.7RZ2.724.275
SHLUD,0.5.0

CRAIMNA0,003,050

In cross section drawing, the various structures or items of
the road can be placed, edited and edited. For ease, the
center line of the road divides the whole cross editor into
two halves. To edit the road side elements on each of
side, select the list from the respective side. Data of the
cross-section appeared in screen is shown as road items
with respect to the centre line.

Left Side Foad [tems
CEMTR.752.724 27
SHLUD.0.5.0

CFLIM 0.08,3.306,75
DRAIME.0.0.0.3.0.5)

GwWhRETAD44071.0

The Roadside items are defined below:

In default mode of cross-section, the left side road items and right side road items are given in the
screen. In both sides of road items, centre line, shoulder and cut fill line are given. When the user
highlights an item then program will provide the properties of the item selected. When selected, a
cyan color is seen for the clicked parameter. Some of the frequently occurring roadside items are
described below.

Cut and Fill Line (CFLIN):

The cut fill line is represented by abbreviation CFLIN in the program. The | EutFiLL | ale
cutting and the filling slope is the main property displayed in the display |=!aRe Lenath 008
window. One can edit the cut and fill slopes as per the demand of the |Farial Dist 3306
cross section, the initial value being the one provided through soil types in ~ |RL 782,780
the main data from Data > Design Data > Soil Type. The various property | Lut Slope 1% 1.00
displayed in cut fill line is as shown. The slope length, Partial Dist., RL that |Fill Slope 1%" 1.50
are shaded are not allowed to change.
Carriageway:

Carmage " ay | Walue
The centerline of the road is represented by CENTR in the program. |Certre RL TR 724
Clicking this will show the details of the carriageway property of the |Baadiidik 275
respective clicked side of the road. As all the values are shaded, it informs | §jgpe & 0.00
the user that none of the field can be edited in this category.
Shoulder:
The shoulder on each side of the road is represented by SHLUD in the |=haulder | Yalue
program. Clicking this will show the properties of shoulder that are |*idth 0.50
provided through design data. Slape % 0.00

Chainage and Cross-Section no. and Shifting Centerline in Plan

Chainage: Chainage [0+01000

This field shows the chainage at which the cross section is displayed by the cross editor. It is also
useful for viewing the cross section of desired chainage. For this simply type the chainage at which
cross section is desired and press enter. The cross editor will show you the cross section for the
chainage you have typed.

out of 78

Cross-Section No.: Crazzno. | 23

This field shows the cross section number in terms of total cross sections. This also serves as method
of jumping to the desired cross section. Simply provide the no. of cross section to be viewed and
press enter. The cross editor will show you the cross section for the cross section no. you have typed.
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Shifting Centerline in Plan:  Shilt Center Line by Om 4 | p] Shaw Marks |

Shifting of centerline may be required by viewing cross sections. This may be required due to mass
balance reason or some specific reason. When centerline is to be shifted, click the arrow button to
move the centerline either on left or right direction whichever is required. As the arrow is clicked, the
value to which centerline is shifted is shown in the box. Alternatively, simply type the amount by which
the cross section is to be shifted in the box and press enter. Note that the value is in negative terms
for left side of the road and positive for the right side.

After shifting the cross section, press “Show Marks” button to see the effect of particular shifting of
centerline in the plan. This button will place a cross mark in the plan that would be helpful to judge if
the shifting of alignment is justified or not.

Area calculation:

Area For the ease in visual judgment, the program has provisions to show area of cut,
f Lut|ICEClEE | fill, structure cut, back fill or all combined in graphical form. After placing the
Rl L8832 structures and cut fill lines, the area is found by clicking “Calculate Area” button
" Str Cut located on the left side of cross editor. The desired area i.e. cut, fill, structure cut,
(" Back Fil back fill or all combined is then checked to have graphical look in the cross editor.
ALl The value is displayed at the same window. A sample of the graphical display is
as below.
Cut Area 1.58
Fill Area 0.24
Back Fil 0.00 :
Str. Cut 0.00 :
|
|
|
.
L | i
D f \ : o |
|
|
|
|
|
|
Fig: 3.27
Color Coding:

The different colors used in the program for representing the area in cross editor are as follows:

a) Light Brown
This color represents the cut area in the cross section.

b) Yellow

This color represents the structure cut area in the cross section.
c) Light Green

This color represents the fill area in the cross section.

d) White
This is the color to represent the backfill.
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View Options: | €5 G &% & ) &l

The view options for the cross editor is located on the upper right corner of the cross editor. Originally,
the cross section is always viewed with Zoom Extents.

To magnify the cross section, click on zoom-in (+) and use zoom-out (-) to reduce the magnification.
To pan the cross sections use the pan button. Incase, to view a certain portion of the selected cross
section click on zoom window button and then click and drag with the left mouse button pressed on,
for a rectangular window covering the portion to view. Release the mouse button, to view the portion
of the selected Cross Section.

Structures: JGwHetﬂ‘t _ﬂ
DrainkE .
The different structures acquired by the program can be added according to the |DirainH
requirement. Different types of retaining structures, Drain, Pass By, GW and |MwR&ta

many more other structures can be accrue from the combo box as shown in |jem=m—0m
figure. When a project is formed, the program by default makes a folder named [ rop -
“Structures” in the project folder. All the properties of the individual structures |GuwRatC _
can be found in that folder. P wBirtdy i

All the structure”s parameter has a default value assigned by the program. One can change the
values of parameters by directly editing in the property box for individual cross section or
b ake for all cross sections. Whenever the structure is desired to be changed for entire project
Default | there is a button called “Make Default Structure” which sets the value of the entered
Shucture | parameter for the rest cross sections. For example, If the hill side height of the DrainA is
changed to 0.5 and the button “Make Default Structure” is pressed, for the sections

onward, if DrainA is chosen, the value of hill side height is always 0.5 for the entire project.

The different abbreviated forms of the structures are as follows:

1. CFLIN Cut Fill Line

2. ExtCW Extra Carriageway

3. EXCFL Extra Cut Fill Line

4. BKFLO Back Fill Line Type O

5. BLFL1 Back Fill Line Type 1

6. PASSB Pass By

7. SHLUD Shoulder

8. EXSHO Extra Shoulder

9. EXTLO Extension Line

10. DrainA Drain Type A

11. DrainB Drain Type B

12. DrainC Drain Type C

13. DrainD Drain Type D

14. DrainE Drain Type E

15. DrainH Drain Type H

16. MwRetA Masonry Retaining Wall Type A
17. MwRetB Masonry Retaining Wall Type B
18. GwRetA Gabion Retaining Wall Type A
19. GwRetB Gabion Retaining Wall Type B
20. GwRetC Gabion Retaining Wall Type C
21. MwBTrtA Masonry Breast Wall Type A
22. MwBrtB Masonry Breast Wall Type B
23. GwBIrtA Gabion Breast Wall Type A
24. GwBrtB Gabion Breast Wall Type B
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25. DrRetA
26. DrRetB
27. MxRetA
28. MxRetB

Dry Retaining Wall Type A
Dry Retaining Wall Type B
Mixed Retaining Wall Type A
Mixed Retaining Wall Type B

Note: The Mixed Retaining wall is a composite type of wall in which gabion wall is embedded in the

masonry wall.

Drains:

3 Add Drain Structures

M%)

Start Chainage jD Select Structue to ADD

End Chainage ]1 [T

(¢ Add structure at Left Side

" Add structure at Right Side

]D rainC ﬂ
LCancel

There are altogether five different types of drains defined in the
program. User can choose the type as per their project
requirement and adjust the dimensions. The provision of drains
can be made per cross section basis as by adding the required
drain to the cross section or provide the drains chainage wise.
When drain is to be provided through entire reach or in the
range of desired chainage, the placement is done from Utility >
Add Drains. The adjoining picture clearly shows how the drain

can be placed in a certain range of chainage.

Drain Details

The drain can be added as other structures from the structure pull |Foadside Topleve 75248) =

down menu. The drains can be added, replaced with other structure or | lnwert Level: 78188
drain itself, deleted as required. Foad Side Top wid 030
Foad Side Slope .50
A sample property window of the Drain Type A inserted is shown in the |FRoad Side Height 0.50
adjoining picture. Except the roadside top level and invert level, all the | Clzar width: 0.50
other properties of the drain can be changed. Hill Side Slope 0.00
Hill Side Height 0.E0

While changing drain type or its position or removing / adding drain, the | cids Top width: 0
cut area, the fill area, and other various parameters will also change |p:e Side Back Sia il

which can be seen in the screen at the same time. (B
Wall Details
Whenever retaining walls or breast walls be required in the cross |GwRstd [ alue
section, simply click on the pull down menu of structure list and select |Top Lexvel 736,54
the type of wall desired. The wall can be replaced, deleted, and added |Height 2.00
as per the requirement. Gabion Layer Court 2
Batter Slope naa
A sample property window of the Gabion Retaining Wall Type A inserted  |‘warking 0.20

is shown in the adjoining picture.

the wall by increasing the value in “Gabion Layer Count” parameter. The [p_.1 i
values in Box"n” parameter corresponds to: Height | Width | Inside offset |p .2 1[1.5/0.4
distance.

Except the top level, all the other |Harizontal Exposure 0.22
properties of the drain can be changed. One can change the height of |setical Exposure D RE

Drair, [value [~

While changing type of retaining wall or its height or its position or removing / adding retaining wall,
the cut area and the fill area for earthwork as well as the cut area for structure will also change which

can be seen in the interactive screen.

52



SW:ROAD

EDIT SUPER ELEVATION:

Super Elevation is calculated by the software using the Design Data located at Data > Design Data >
Parameters and Super Elevation Table Data > Design Tables > Super Elevation. Super Elevation is
provided as per value defined for range of Radius in the table. The calculated value for super
elevation will be tabulated in the grid view both in IP wise and Chainage wise. Edit > Super
Elevation.

In the case of “Terrain Mode”, calculation is performed only after finalizing alignment and terrain is
updated by clicking “Update Terrain” button. While in “Exiting Data Mode” calculation is performed by
clicking “Recalculate Superelevation” menu. Then the checkbox whether to show super elevation
graphically on plan or not is enabled.

& Super Elevation [;]@
IP' 1 ame: 1 2 3 4 | Group | From To Kad
R adiuz ala] 18 125 13 1 1 3L
Hor.Cur.Length 26,865 18.07 20,045 16.031 2 4 G
swee. I | |
Outer Slope 100 100 100 100 4 ? |~
Include Option Include Include Include Include 5 9]
1 B[ 100A)
£ -{10E) |
11[A)
a[11[B] |
ql1214] [ b
Save | G | --> | Yiew Ch | He-EaIcuIate| Group ‘ FeSet |
Table no: 3.10

SW_ROAD has the provision for the grouping of IP for same super elevation. If certain IPs are to be
assigned with same value of super elevation without transition between them, groping of IP is needed.
To group IPs just click on “From” column, a combo box will appear with the list of IPs, select the
starting IP for group and click on “To” column to select the last IP of the group. If regrouping is needed
then “Reset” button can be clicked which will erase the entire group. When done click on “Group”
button. Now if you change the value for any grouped IP, same value will be assigned to all IPs in that
group. This time the software won't handle the overlapping case. It just shows the overlap with “Red”
mark on the cell and user is let to change the value to handle this case.

“Re-Calculate” button will let the software to calculate for the super elevation. One should keep in
mind that this button will replace all the changes made by the user. So once the changes are made
according to your requirement, do not click on this button. This button does the same calculation as
“Utility> Recalculate Super Elevation” menu does.

“Save” button is to be clicked to save the values that the user has changed as per his requirement.
After making required changes do not forget to save the changes which will update the calculations for
Chainage view.

“<--" button will let user to move to previous cell from the selected cell.

“-->* putton will let user to move to next cell from the selected cell.

“View Ch” button will show the values of super elevation in Chainage wise. See figure below.
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Chainage X
CHFom [CHTo  [SEFiom  |SETo | ~
1 0f o+011.210 100 100 .
20 0+011.210 0+038.710 100 -7
3| 0+038.710 0+109.506 7 -7
4| 0+109.506 0+137.006 -7 100
5| 0+137.006 0+1071.009 100 100
6| 0+101.009 0+122.509 100 7
F| 0+128.509 0+203.348 7 7
8| 0+203348 0+230.848 7 100
9 0+230.842 0+201.224 100 100
10| 0+201.224  0+225.974 100 g
11| 0+225974  0+233.353 5 g
12| 0+233.353 0+258.103 3 100
13| 0+258.103 0+253.043 100 100
14| 0+253.043 0+286.543 100 -7
1E Nn.,J0C F42 N, 204 TNa T T v.
rW'AFHNING: Editing SE by Chainage will delete grouping of 1P,
ﬂ M Feset Cloze

Table no: 3.11

The four columns named “CH from”, “CH To”, “SE From” and “SE To” represents to as its name. The
value “100” represents for the normal camber in the case of both side camber as defined in Design
Data. The value will be its respective super elevation value in the case of Hill Side camber. For
example; in the first row, from chainage 0+000.00 the super elevation starts with normal camber (100)
and ends at change 0+011.210 with normal camber. This means throughout this chainage normal
camber is provided. In the case of second row, super elevation starts with normal camber from
0+011.210 and ends with super elevation of -7 at 0+038.710. This means throughout this length
transition occurs from normal camber to -7.

There is a “warning Label” indicating “Editing SE by chainage will delete grouping of IP". This
means whenever you edit the values for the super elevation with chainage wise the grouping of IP (if it
exist) will be deleted because the change made in super elevation with respect to chainage may
create redundancies during calculation as chainage can be given to any range.

“Save” button is to be clicked to save the changes that user has made.

“View IP” button will let user to view the super elevation values in IP-wise.

“Reset” button will undo the changes made by the user.

“Close” button will let user to exit.

These super elevation values can be seen graphically in plan.

Edit Extra Widening

Edit in Table Format

SW_ROAD calculate extra widening itself for each radius according to the range value for radius
tabulated in the Extra Widening table and the side of extra widening is decided as in the Side of
Extra Widening table. This calculated extra widening can be viewed from Edit > Extra Widening.
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In the case of Terrain Mode the value is calculated only after the alignment is fixed and terrain is
updated by clicking “Update Terrain” button. And in the case of Existing Data Mode, Recalculate
Extra widening menu should be click to calculate it. Then the checkbox whether to show extra
widening graphically or not is enabled.

Extra Widening E]@
IP Hai| Badius |EW Left EW Right Rate Placement i
a0 a 1] a0 a0 1
1 55 03 0.3 01 1
2 18 1] 16 01 1
3 125 14 0 01 1
4 13 14 ] 01 1
5 16 18 0 01 1
g 95 nz 01 1
7 50 0.3 01 1| [»
Impart... Export... Save |

Table no: 3.12

If any changes are to be made with the values of the extra widening provided then it can be done by
simply type the values in the respective field and save the changes by clicking on “Save” button.

The values in the table for extra widening are in meters. The rate is in percentage value and the
placement should be the number code indicating “0” for totally inside, “1” for 1/3 inside, “2” for totally
outside.

If user wants to import the extra widening values for each Ip from Excel then it can be done by
selection the proper range in Excel and clicking in “Import” button. The range should of 6 columns as
shown in above figure.

The Extra widening values shown in this grid view can also be exported either in text file or in CSV

format. Just click on “Export” button which will pop up with dialog box. Give the file name select the
desire format and click “Save”.

Edit in Interactive Window

-|p Properties . . . . )

Ipno ] % E_xtra Widening can also be chan_ged to desired value_ of de_5|gner_ in pl_an
g view tal:_J. Th_ere is a frame at the rlght side of the plan view window in which
Eastng | 365341.43 extra widening va!ues_are shown with respect to the se_lected IP. Her_e the
Morthing | 306206727 values for extra widening can be changed with the required one. The figure
Faduz |55 below shows the field to change for extra widening on left or right side. The
LeftEw |04 placement for extra widening can also be change different to that of
Right E'w 0.3 calculated by the software which may either be “Totally inside”, “1/3
Evw Placer 143 Inzide inside”, or “Totally Outside”. The extra widening rate can also be edited
Ew Fate |0 which is in percentage value.

The changes made on this property window can be seen graphically in plan
i » V| if extra widening check box is true.
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ROAD ELEMENTS

The different road elements associated with the drawing are enlisted under “Road Elements”. These
elements are provided in the form of check boxes which when checked will display the checked
element in the plan tab/working screen.

l.'.H_?:f.E'emém “Chainage” when checked, will display the chainage value in the plan. The
I;':Hhaalgigi?dth interval of chainage display can be changed from Data > Options.

E str widerir . I i
F_P:S':Ey' e “Road width” ” when checked, will display the road with in the plan along the
el e center line of alignment.
[ Gtaking

I‘ “Extra Widening” when checked, will display the extra widening following

Helbshriiaing with road width in the plan.

“Pass By” will make visible if pass by exist.
“Super Elevation” shows the values of super elevation in the plan.
“Staking” will display the cut-fill area, retaining structures, drains and wall detailing etc.

A sample with all the road elements is shown below.
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Existing Data Mode

Existing Data Mode, in contrast to the Terrain Mode, data for Alignment, profile and cross-sections are
entered either by typing directly to the respective property dialog box or importing from Excel sheet.
Upon starting the Sw_Roads_2005 program, a display window asks with two options; the terrain mode
and the existing data mode. Click the Existing data mode.

The AutoCAD Version Option will let you to work in companion with AutoCAD as previously described

in Terrain Mode Section.

& Road Design Project Details

Project Location

C:ADocuments and SettingshadminiztratorD esktopibem:

o' [Design Using Existing Data

" Design Uzing Terrain Madel

Project Created or Modified on 8/15/2005 1:24:14 P

[ Autocad Wersion

Click “OK” to launch the main program.
1. PLAN

Draw Alignment

Fig: 3.29

It is assumed in this mode that you have the data from your field survey for the alignment. Click Data
> Alignment. An alignment property dialog box appears as follows;

@ Alignment Data g@
IP Ho |IP Hame |Easting Morthing Radus
Export... Save Cancel Re-Mumber [P
Table no: 3.13

Now either enter the data obtained from the field manually, or click “Import” to import the data from

Excel file.

Importing Alignment Data from Excel File

For importing the alignment data from the Excel file, select the range of your Alignment data as shown

in the figure below.
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IP Data

[l [£] [3] [4]
0 65363540 3062030.100 0o
i 1 365341430 3062067, 270 85.0
( 2 365339, 390 3062109.590 18.0
i ] 65362390 3062125.840 12.5
i 4 365348 630 3062144.020 13.0
i ] J65325.890 3062136.730 16.0
i B J65316.020 30E2090.970 85.0
7 652596 B0 30620681.600 &0.0
BA) JE5252 845 02025515 0o
84 365301156 3062005.836 12.5
1004 J65280.584 3061990.190 a0.0
10(B) JE5273.180 3061970.085 a0.0

Fig: 3.30

Activate the Alignment Property window and click on “Import”. The data you have selected will be
imported. This may take some time if you have a large number of data. After importing data, click on
“Save” button which will save your data, and the alignment will be drawn in the plan tab. A view of

imported data is shown below.

@ Alignment Data g@
IP Ho [IP Hame |Easting Horthing Radius [A
a a 3EE3E63.540 30620:30.100 o=

1 1 365341.430 3062067 270 55

2 2 365335.390 3062109.530 18

3 3 3EE3E62.390 3062125.840 125

4 4 365348.630 3062144 .020 13

5 5 365325.890 3062136.730 16

5 g FEE31E.020 3062090.970 95

7 7 JE5Z29E.660 3062061600 50

a BlA) 365292849 3062025 515 1]

3 qa) 3EE301.156 30620085.836 125

10 T00&) 3E5280.584 30619390.150 50
1 10(B] 365273180 3061970.085 50 [v

Import. .. Export... Cancel Re-Munber IP |

Re-numbering IP

Table no: 3.14

Sometimes it is desired that the Ip no. be in sequential order rather than different no. as obtained from
the field. For renumbering the Ip no., click on “Re-number IP” button. Clicking so will ask you to

provide with the initial no. of Ip that you wish to appear in the program in a form of input box.
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Re-Humber IP

-,

Give the starting IP Mo,

Cancel

_ Cancel |

Exporting Alignment Data

Fig: 3.31

SW_Road_2005 has a provision of exporting your alignment data too. Click on “Export” button that
pops up with a dialog box as follows. Locate where you want to keep you file, type the file name,
select your desired file format either text file (*.txt) or Comma Delimited File (*.CSV) and click on

“Save” button.

Export As...

Save in; I ) prezentation

| e &k E-

Documents [Z] 1 SE.bxt

i"; ; [Z] suptest.txt

Desktop

-,

My Documents

or

-;'c iiﬁsample-presentatiun
i [ Struckures
My Recent [Z] DumpSEGroup. bt

fy Computer
‘g File: name:
Py Mebwork Save as type:
Flaces

LJ Save |

| Tewt Filel" bt)

_:j Cancel I

Text File[® txt]
Comma Delimited File[".cav]

Sy

Editing of IP data

Fig: 3.32

In Existing Data Mode, interactive editing of Ip’s is disabled. This is disabled for the reason that when
alignment is altered, all the parameters of the design are changed, which is not desired in case of

Existing Data Mode.

Working with Plan

Refer to Terrain Mode of Design.
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2. PROFILE

Profile data is to be either imported or entered manually similar as the Alignment. Once you import
your data, click on “Save” button to save your data. The drawing for exiting profile is shown on the
window in Profile tab as in the case of Terrain Mode. The data of the existing profile cannot be edited

in the drawing. If the data editing is required, edit the data from Data > Existing Profile.

Designing Profile

The design principle and methodology for the profile is same for the Terrain Mode and Existing Data

Mode. Refer to the design of Profile in Terrain Mode.

3. CROSS-SECTION

Data for cross section is either imported or entered manually as in the case of alignment. The data for

cross sections are imported or accessed from Data > Cross Section.

@ Cross-Section Terrain Data Editor

SH |Chainage |Partial Dist |RL Remark Impart/Expart
[rpaort

Export

Inzert Mew

Inzert Interpaolated |

Delete =-Section |

GDTD|

<<-- Firgt ‘ Last > |

¢~ Back, ‘ Meut > |

Save

Freview

Cancel |

Table no: 3.15

Importing Cross-Section Data:

Select the proper range as shown in fig below in the Excel sheet and click on “Import” button. The

imported data will be shown in grid view one chainage at a time.
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Existing Cross Section

Chainage Partial Reduced Remarks
Distance Level
1] 2] [3] [4]
0-+100.000 -20.00 749,263

-19.42 749 465
-14.08 752710
-14.07 752706 House
-12.33 752.047
-10.16 752,704

S 751,833

-5.55 752,590

-3.37 752,511

-2.49 752475 Culvert
-2.04 752 456

-1.53 752435

0.00 752,379

1.47 752.325

1.54 752321 Culvert

Fig: 3.33
The data when imported will be as follows.
& Cross-Section Terrain Data Editor

SH |Chainage Partial Dist | RL Remark A | Import/E #part
1|0 -20.000 749,263 ™
2 -19.420 749,468 Export
3 -14.080 752.710 g
4 -14.070 752.706| House
5 2330 752 047 Insert New
B 10150 752,704 Inzert Interpolated
7 -9.410 751.933
a RaRatall] 7h2.590 Delete ¥-Section
F] -3.370 752511
10 -2.490 752,475 Cubvert [0 ] GaTs
11 -2.040 752,456 e First | Last s
12 1,530 752,435
13 0.000 752378 o il ] Rl
14 1.470 752.325 Save
15 1.540 752,321 | Cubvert —
15 3350 752,227
17 3,950 752,192 = Preview

Table no: 3.16

Exporting Cross-Section Data:

Export your cross section data either in text format or in CSV format and save in your desired location.
Refer to Exporting Alignment Data section.

0+020.000 ({iGo To!

“Go To"” button will let you to show the sectional data in grid view at you type

<4 Firgt | Last --»> i ) )
chainage in the text box near to this button.

¢-- Back | Mext -

“<< -- First” button will let you to go to sectional data of the starting chainage.

Cancel

Save |
Preview |
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“Last -- >>" button will let you to go to the sectional data of the last chainage.

“< -- Back” button will let you to view the sectional data a step back from the current data showing.

“Next -- >>“ button will let you to view the sectional data a step forward from the current data showing.

“Save” button will let you to save your imported data as well as any change you made in the data.

“Cancel” button will let you to exit.

“Preview” button will let you to see the drawing of exiting ground level at its respective cross section
as in the figure below.

& Cross-Section Terrain Data Editor

.\

[nizert Mew

Inzert Interpolated

D elete #-Section

SN (Chainage Partial Dist |RL Remark A | Import/E spart
1[io 20,000 747.421 Impert |
2 19160 747.805 —
3 -15.860 749.213| Houss g
4 8,940 752,160
5 2210 752.173| House =t sy
E -3.500 752,260 Ingert Interpolated
7 2210 752,316
8 0.000 7h2.242 Delete #-Section
g 1.780 752,183
10 4.070 752126 0+010.000 | Go To|
11 4,360 752132 ciFiust | Lastss
12 5.300 752113
13 3390 751 978 ool | Mizmt =
14 12.470 751,863 Save
15 15.690 751.665 -
15 17.940 752,053
17 20,000 751.952 = Preview
Houze Houze
Fig: 3.34

If a new cross section is to be inserted after having your data imported, click on
“Insert New” button which will let you to type your data for new chainage. The
chainage will be automatically displayed at the interval of 10m. If this is not your
required chainage then you can change it. When you type your data, you will be

shown with its drawing in the preview window.

If you need a data for a chainage between two existing chainage then you can
interpolate the data for it. Just click on the “Insert Interpolated” button which will pop up with an input
box asking for the chainage. Give the required chainage and click “OK”. The data will be interpolated
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but not the remarks. If remarks are also desired, user can type it in the remarks column at required
partial distance.

If you need to delete a cross-section data of certain chainage then make that chainage section a
current view by typing the chainage on the text box and clicking “Go To” button. Click on “Delete X-
Section” button and the current cross-section data will be erased. To record changes in data click on
“Save”.

Cross section Editor

The working principle and methodology with the cross section editor is same as that of the Terrain
mode.

64



SW-ROAD

OUTPUTS

(Data & Drawings)



SW-ROAD

OUTPUTS:

The outputs of the program can be categorized into two types according to the format of output.

1) Data

All the data are obtained in the Excel. Horizontal Curve Data, Vertical Curve Data, Property Line Co-
ordinates, Layout Data and Quantity are the elements that can be obtained in this file system. This is
obtained from Outputs > Horizontal Curve Data / Vertical Curve Data / Property Line Co-
ordinates / Generate Layout / Quantity.

2) Drawings

All the final drawings are obtained in the AutoCAD. The final alignment including staking lines, Profile

and Cross-sections are obtained in the AutoCAD which are in ready to print format. This is done from
Drawings > Alignment / Profile / Cross-sections.
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All the data obtained from the program are in the excel file i.e. *.xIs format. These data are in the
ready to print format. All the output data are obtained from Output > menu of the main SW_Roads
Program.

|@ SoftRoad:D:\Temp'456\ - [Aliznment]

File Data VYiew Edit Utiity Output Drawing  Tools  Help
|| f g ®E | Hu:urlf_pntallcur,w_a Data
b Mertical Curve Data
ProperyLine Cordinates
zenerate Layaouk

Cuankity

Fig: 4.1

A) Horizontal Curve Data

When the horizontal curve data is required, click Output > Horizontal Curve Data. This will ask the
user to provide with the location on which the data for horizontal curve is to be saved in excel file
format..

nlf)éﬁu’r'i Layout 'W

Save jr: |I.'j Dutputs _'J = Ei‘: E-
_.E @EarthWorks
@PROF’ERT"{' LIME COORDIMNATES

My Recent @ﬂope Length of CutFill Lines

Documents @VCD
[

Deskiop

£

My Documents

by Compliter
Qg File name: [HCD = save |
My Metwork Save as bpe: IE:-:ceI WorkBook[lz) _v_! Cancel |
Places

Fig: 4.2

By clicking the “Save” button, the program will save all the elements of horizontal curve in the excel
file. A sample of such data is shown below.
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~ B T D E F G H i J K L M N

1 HORIZONTAL CURVE DATA TABLE

2 COORDINATE Def. ) CURVE DATA CHAINAGE

s X Y DIST | WCB | sngle | Radivs —= E LC BC MC EC IP

4 (no) (m) {m) (m) {deg) (dey) (m) (m) (m) {m} (m) (m) {m) (m)

5 0| 355363.1] 3082021 0| 345.6284 0 0 0 0 0| 0+000.00] 0+000.00] 0-+000.00] 0+000.00

B 1| 366362.3| 3062036|  15.018] 318.0041] 0676 30| 10545  1.793] 20.281| 0+004.47| 0+014.51] 0+024.75] 0+015.02

7 2| 385345 2| 3062085|  25.608| 347.3474]  0.5105 30 7.828]  1.008] 15.317| O+031.98] 0+039.55] 0+047.30] 0+040.63
Table No. 4.1

B) Vertical Curve Data

When the vertical curve data is required, click Output > Vertical Curve Data. This will ask the user to
provide with the location on which the data for horizontal curve is to be saved in excel file as in the
case of Horizontal Curve Data.

By saving the in excel file, the program will save all the elements of vertical curve in the excel file. A
sample of such data is shown below.

VERTICAL CURVE DATA
WIP BWC My C EVC
VIP No. Cha;nag Elevation Length Cha;nag Elevation Cha;nag Elevation Cha;nag Elevation
0| 0+000.00] 752,699 0] 0+000.00) 752.699| 0+000.00| 752.699( O+J00.00| 752693
1] 0+120.34) 745178 20{ 0+110.34| 745.803[ OH120.34| 745.082| O+130.34] 744361
Table No. 4.2

C) Property Line Coordinates

This will generate property line coordinates. As in the case of Horizontal and Vertical Curve Data, in
this also the program will ask for the location on which the data of property line coordinates are to be
saved in excel file.

By saving the data in excel file, the program will save all the elements of property line coordinates in
the excel file. A sample of such data is shown below.

PROPERTY LINE COORDINATES

Left Extreme Point Center Point Right Extreme Point
Partial | Chainag . . Designed| Cross Partial
. Y Dist. e Easting | Northing Level [ Bearing Dist. X i
365360.3| 3062021 28| 0H100.00f 385353.1) 3062021 752599 59.09 3.37| 3653665 3052021
JE5358.5[ 3062030 4.06| OH10.00f 365352 8] 3062031| 752074] 81957 2.85| 365365.7| 3052031

Table No. 4.3

D) Generate Layout

The layout data are obtained from here. The layout data generation has flexibility for the users. Users
can define the interval in which the data for layout is to be generated. When clicked, the program will
ask the user to provide the interval.
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Layout
Give Chainage Interval of Data Extration.

25

Fig: 4.3

As in the case of above outputs, the program will ask for the location on which the layout is to be
saved in excel file.

By saving the data in excel file, the program will save all the elements of the layout in the excel file. A
sample of such data is shown below.

LAYOUT DATA
Left Left to Right
. . . . |Designed| Right .
Pass By .Extra.a Carriage | Cross |Chainage| Easting | Northing Level | WCB of Cross | Carriage .Extrz.j Pass By Remarks
Widening| Way Slope Cross Slope Way |Widening
0 0 225 0 0| 365363.1| 3062021 752609 86.828 0 225 0 0]lp-0
1] 0 225 00+004.47 | 365362.8) 3062025) 75242 86.828 0 225 0 0|BC-1
0 0 225 0j0+114.61 | 365360.6| 3062035) 751.786| 67461 0 225 0 amC-1
Table No. 4.4
E) Quantities

For the Quantities, when the sub-menu is clicked, the program will automatically open the cross
editor. The quantities of the Earthwork, Structures, Pavement, Shoulder and Drains are obtained from
the cross editor.

P Cross Editor ., <

Utility  Oukput  Drawing

Slope Length of CutFill Line mﬂgﬂ o
Liti

Qu.éh_ _|.|_es Add Insert

Fieplace Replace | Delete |

Left Side Road Items Right Side Road Item:

CEMTR, 75269322 CENTR.752.693,2.25
SHLUD.0.5.0 SHLUD.0.ED

CFLIN,0.071,2.8.752 ! CFLIN.OA77.3147.7E|  pygke
I Crefault
|

Add

Delate

Shucture
Area \
" Cut Calculate _ | |
 Fill Area - =}
£ Gir Cut '
" Back Fill |
" ALL .

Copy Previous| Copy MNext | Previousl Next|

Chainage [0+00000 Crossno.| 1 outof 77 Shift Center Line by Om 4» Show Marks

Fig: 4.4

The SW_Roads_2005 has provision for breaking the elements of cut and fill for different structures
and presenting in different tabs of excel file. This makes the work more simplified and easier.
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M 4 » »\ ORRET / MXRET £ GWERT b CutFill / Pavernent /£ Drain /

Fig: 4.5

All the drawings are obtained in the AutoCAD format files (*.dwg). These drawings are in the ready to
print format. All the drawings are obtained from Drawings > menu of the main SW_Roads Program.

S SoftRead:[:\Tempi456\ - [Alignment]

File Data VWiew Edit Uklity Oukput  Drawing = Help
| Eﬁ @ g @l @‘ F'.Iign.ment
- | Profile

Fig: 4.6

A) Alignhment

The alignment drawing is required, click on Drawing > Alignment. Before processing with the
drawing for the alignment make sure that you have clicked on the different road elements which are
desired in the final alignment drawings. The elements for the alignment drawings are in the “Plan tab”
under “Road Elements”.

-Road Elements-
v Chainage

v Foadidth
[ Extra’widening
[~ PassBy

Refresh Drawing

Fig: 4.7

The elements checked in the road elements will only be drawn in the AutoCAD. So make sure about
the things that you desire to obtain in the AutoCAD drawing. When the alignment is clicked, the
program will ask about the certainty about drawing.

.
Make sure it X

i You are going ko draw alignment ko AukaCaD,
Are vou sure,

Fig: 4.8

Click “Yes” to draw. If AutoCAD is not previously launched, the program will automatically launch the
AutoCAD and makes the drawing in original coordinates. If AutoCAD is open, make sure that the
window in which you are about to draw the alignment is active. The program will draw in the AutoCAD
window which is active.
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B) Profile

When profile is required, click on Drawings > Profile. This will open a small window asking about the

sheet planning.

3 SOFTWEL : PRO-01 Ver 1.0.1

Profile Drrawing Chainage “write 0ptiohz
) Existing ) Include all the chainage

3 With Design || '@ AtInterval [in m ) of
Hl:nfiznr;ta.l.i:uwe [ ata : i : .
Paper Size I:I Plot Height [m] _
Starting Sheet Humber Flat Length [m)
Mumber af Caolurmns Calurr Distance
MNumber of Rows RowDiztance

Hack | Execute] Cancel |

Fig: 4.9

Check on the required profile drawing as existing or with design. Specify the chainage to be written in
drawing i.e. all or at a fixed interval. If horizontal curve data is desired in drawing, check the box of

Horizontal Curve Data.

For the different elements and format for profile drawing, click format editor.

-

Profile Format Editor

M

SUPEE ELEVATION * CHAINAGE(Em)
EETAINING STEUCTURES EXISTING LEVEL(m)
DESIGH LEVEL (1)
*2> ||20IL TYFE
SIDE DREAIN
— Paper Size

Scale
’7Hc:riznnlal ‘Jerlical

Text Attnbute

- Title Boxes[m]

Lenath Height

nigzlm] Title Test Size
Plat Length
| Plat Height 10| Default ] Width Factor

General Text Size

Ok | Cancel

Fig: 4.10

The format editor lets the user to specify the format and the elements required in the drawing. Paper
size can be specified. The paper size given the program is Al, A2 and A3. User can specify the plot
length and plot height along with the scale of the drawing. Click “Ok”.
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After done with the format editor, click “Execute”. This will give the number of sheets required for
drawings. Now one can easily compose the drawing by changing the no. of rows and columns to plot

all the drawings.

-,

&3 SOFTWEL : PRO-01 Ver 1.0.1

Profile Drawing Chainage “ite Options
() Existing ) Include all the chainage

(& With Design || @ At Interval [inm | of

Harizontal Curve Data Format E ditor |

Faper Size |:| Plat Height [m]
Starting Sheet Mumber Flot Lenath [m]
Mumber of Columnz Column Digtance
Mumber of Rows RowDistance

Total Sheets : of 3 Back | Zancel |

Beady to draw, Enter Sheet number and
click DERATT

Fig: 4.11

Now click on “Draw”. If AutoCAD is not previously launched, the program will automatically launch the
AutoCAD. The program will ask in AutoCAD to pick a point as reference for the drawing of profile.
Click any point in AutoCAD such that it shouldn't interfere with the other drawings in that window, if

any.

C) Cross-Sections

To draw the cross sections, click Drawing > Cross-section. This will lunch the cross editor. The
cross section are drawn from the cross editor.
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¥ Cross Editor
Ltiliy  Output | Drawing

Drrawe Current

T Draw ALL A==
Add Ir... fah Add Inzert
Replace | Delete Replace | Delete

Left Side Road Items Right Side Foad ltem:
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SHLUD,0.5,0 SHLUD,0.5,0

CFLIN.0.071,2.8.752 CFLIN.OA77 314775 pioke

Default
Stucture

Area -

I

I

I

|
" Cut Calculate i e |
Rl Aea = ;

I

I

I

I

I

" Str Cut
" Back Fil
 ALL

Copy F'revic-usl Copy Mext | F'levious| Ne:-ttJ

Chainage [g+000.00 Crossno. | 1 oukof 77 Shift Center Line b_l,l| Om 4 l pl Show Marks J

Fig: 4.12
Under the Drawing menu of the Cross Editor, two options of drawing are available.
i) Draw Current
When a single cross section which appears in cross editor is desired to be drawn in AutoCAD, this

sub menu is used. Upon clicking this will ask for the drawing scale in which the drawing is desired in
AutoCAD.

-,

Scale Input

Enter the drawing zcale.

Cancel

1o

Fig: 4.13

If AutoCAD is not previously launched, the program will automatically launch the AutoCAD and draws
the cross section. If AutoCAD is open, make sure that the window in which you are about to draw the
cross section is active. The program will draw in the AutoCAD window which is active. A sample of
drawing is shown below.
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ii) Draw All

Fig: 4.14

When all the drawings are to be drawn in AutoCAD, use this sub menu. Upon clicking this will ask for
the format in which the cross sections are to be drawn.

Cross-Section Drawing

Drawing Scale o

far format BB
Neof Fows [ 4 | ¢ Include ALL

Ma af Colurnz I—I % Fixed Interavall 10

ALl

Raow Distance I B0l

Colurin Distance I B
Test Eactar I—1 [~ “write Chainage and RL

Sheet to Plat I i
Cancel |

GPO Boee 1062, Kathmandu, Mepal
Phione 977-01-491 475/491 930

Email: softwel@ywelink cam.np Draw ALL Sheets |

v "Wirite Area

Draw Current Sheet |

Fig: 4.15

The total no. of cross sections is displayed at the bottom of the cross editor. The no. of columns and
no. rows in combination represents the no. of drawing to be drawn in one sheet. The row distance and
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the column distance provide the spacing between the center line of one cross section to the other in
vertical and horizontal direction respectively. Drawing of desired interval of cross section is also
provided under “Draw Style”. If the area of cut, fill and structures are to be written in the drawing
check “Write Area”. Further, if the format box comprising of Chainage and RL is desired, check “Write
Chainage and RL".

After finalizing the format parameters, the cross sections are drawn in the AutoCAD in two ways. If the
no. of cross sections to be drawn is of the order as given in form of no. of rows and columns only, click
“Draw Current Sheet”. If all the drawings are desired, click on “Draw All Sheets”. This will draw all
the sheets in the AutoCAD. This facility provides much ease in printing as one has not to break the
sheets for cross sections. A sample is as shown below.

Fig: 4.16
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INTERACTIVE DESIGN
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Fig: 5.1
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FINAL ALIGNMENT
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Fig: 5.2
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DESIGNED PROFILE WITH HORIZONTAL CURVE DATA
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Fig: 5.3
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Fig: 5.4
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