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Abstract— Roads are considered dse measure of tb Infrastructure development of the country. Roadway construction planning
involves dealing with a number of activities and informatiosimultaneously. A large amount of information regarding design,
construction methodology to be followed, quantitiamit costs & production rates, etc i® be continuously processed & refined.
Doing this manually is time consuming & cumbersome as tbige of the projects today hdacreased manifold. Geographic
Information System (GIS) is a very effective tool for integreg & managing various types of information required for roadway
construction planning. This piece of work tries to understand how GIS can be applied for improdiadway construction planing.

It also aims at developing a system which can help constouctplanners to make a proper decision with features like space
scheduling & activity sequence visualization process.
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I. INTRODUCTION
Our Country is Deeloping Coumty. The Last two dcades of Economic Hpalization has resulted in amproved
infrastructure and Standard of living. Still thera ilack of Infrastructure in Indigvhichis one of the pmary requirements
of our Country. The growing population of thend has resulted in huge industrialization & subsequent urbanization. This
requires quick & efficient set up of urban infrastructure. Roads are called as the measureveidpengat of the country.
This statement holds true only if the roads are pipgdanned & executed in time. Proper planning requires skilled
workforce & technological advenf large amount ofinformation about construction methods becomes difficulbeo
soried using taditional methods. Hence there is a needafoimprovedmethal of solving this problem as size of projects
nowadays has increased. The better way to solve this oaittbthe help ofGIS. Geographic Information System (GIS)
can prove to be a very effective tool for integrating & managing various types of infarmetjaired fo roadway
construction planningni a developing country like India, where continuous efforts are being made to improve road
connectivity through nation

II. GEOGRAPHICINFORMATION SYSTEM:

A. Components of GIS:
A working Geographic Information Systeseamlessly integrates five key componeHtsdware, Software, Data, People

and Method.

Software

Hardware Data

=

People ﬂ
B. GIS Fig 1: Components of GIS
C. Data Types:
1. Attribute Data or Non Spatial Data:
2. Spatial Data Models:
a) Raster Data Model
b) Vector Data Model
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lll. STUDY AREA

. Fig 2 : AutoCAD Map of Aarey Colony
A. Project Features

X Name of Poject Infrastructure Development Of Aarey Milk Colony.

X Location Goregaon East, Mumbai.

X Data ollected

™ Topographical Map of Aarey Milk Colony. ™ Geometry Class.

™ Auto Cad Drawing Of Map Of Aarey Colony. ™ Details of Section on The Project Road.
™ Auto Cad Drawing Of Section of Road. ™ Existing Cross Section for Aarey Road.
™ Traffic Volume Data. ™ Future Cross Section for Aarey Road.
™ Climate Zone.

X Length of Road 7.5 Km

IV. METHODOLOGY.
Software Review:

The software used for this Pect iSGRAM++ (Geo Referenced Area Management), developed by CSRE, IIT MUMBAI.
MS-Access 2003 is used for handling database.

X The basic aim of this work is to develop a GiBased system for improving roadway construction planning. The
methodology that iadopted is described as under by Using Gram++:

1. A printout of CAD file is taken, scanned and saved as a bitmap image (scan.bmp)

2. Scan Map Open In Gram++

Sm————— : e - T —
Fig:3 Scan Map Of Aarey Colony
3. With the help of Google earth, the point marks are fixeedyrdinatedfor the same bitmap image
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4, The entire map is Digitized and layers as per the requirement are formed-Bdilapodule of Gram ++
5. Creation of database for various fieltts mdb.)

C:\Program Files (x86)\GRAMPP\29Aarey.vec - MapEdit = [ [ =

File Edit View Layer Operations Help
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e = e e B

= Layers

’T -3 Polygon Layers 29Aarey_mdb
+ ¥ Boundry
& BxtenalPoint SID D SEG_LEN START FT X | END_PT % START |~
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& RoadSegment 5 il 715293823 537661 537720 461320
- 36 i 470.791667 536985 537089 452074
S i a7 i} 1721131104 537684 536889 452538
& Unithio 38 i 45199718 537720 537634 4B2567
& Waterline ) i 65.832329 538540 538594 453124
£ # Segment Layers e 0 68497185 538648 538582 463124
o Moiorrond 4 i 98.056351 538609 538548 463214
g V) 42 i 52098694 538609 538569 453714
[] RoadLengthMain 43 0 32571617 537315 537317 463731
x|| B nt Layers 44 0 0.062500 537315 537315 453791
£ 0 Busstop 45 i 523355042 538505 537994 451134
s 45 0 533199850 537827 537309 463022 [+

6. A default database is generated by the software. To thisamvadd the desired fields and the values for the same by

clicking on Add field to database and update/modify database icon.
Fig4: Add And Update Database

V. ANALYSIS AND RESULTS

Running Querie¥ector Analysis Queries in Gram++ Running queries to etk the integration of the database with the
digitizedimage
The algorithm for Running Simple Query in Vector Analysis is as under:

a) OpenGram++.

b) Select the Vector Analysis module and open the .vec format file.

c) Activate the layer for which database wasated.

d) Goto “Tools” menu in the top tool bar and select “Query” for the selected layer.

e) A menu pops up containing three options as shown below. Select “Simple query” option. Click Ok.

f) Select (double click) a field for which the query is to be run.

g) The seleted field will be shown in the “Enter Condition/Query” window. Enter the desired operators. Then
double click on the “Field Values” to select a value. This value will also be shown in the “Enter
Condition/Query” window. Click Ok.

h) The results of the quewjill be shown highlighted on the layer for which query is run.
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Fig 5: Running a query in Gram {$ource: Screenshot, licensed copy available with VJTI)
Query 1 : Show sections where Excavatiomagtity > 1500 Cu.m <————

IR BN

Fig6 : Results of the query ruiSource: Screenshot ,licensed copy available with VJTI)
Utility: This query can help us identify the sections where the quantum of earthwork to lis changFor e.g : 16 out

of 26 sections in the alble area have excavation quantity greater than 1500.cAaegrdingly, dependingupon whee
the source or destinations doeated,we can employoading and transporting the equipments. It can also help us to

balance the equipments required by desigttieg cycle times.

Query 2: Show sections where Paver Block Area <1000 sq..@——v—

Co>

Fig7 : Results of the query rBource: Screenshot ,licensed copy available with VJTI)
Utility : It helps to @uge the Paver Block Area for a particular segniiéot e.g : 16 out of 26 sections in the above
area have Paver Block Area less than 1000 s@ng stimate the shape , thickness andnber of Paver Block
required. It helps in carrying out theo§ Benefit Analysis considering a particular type of paveckband hence
reduction in the time takemwif the purchase of paver blocks. It helpgiprovng material handling and management
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Query 3: Show sections where number ofllinctions > 2 Numbeg——

> L

Fig8 : Results of the query ryiSource: Screnshot ,licensed copy available with VJTI)
Utility:
This kind of a query can help us know the sections whguaction is presentor e.g : 3 out of 26 sections in
the above area havejlnctions greater than 2} also helps us taentfy locations for Speed breakers and sigarbis
and estimate their numbers. Thus it helpsdduction in the time taken for their installatiand make necessary
arrangements for transport

Query 4 Show sections where % of completion of work /@5 €¢————

o L,

Fig9: Results of the query ruSource: Screenshot ,licensed copy available with VJTI)
Utility:
Queries related to percentage work completion in a particular section can mEptifysthe sections which
are either ahead or behirtide scheduld€For e.g : 17 out of 26 sections in the above area have work completion
percentage greater than 35%Jhe reasons for delays if any can be known, examined actually on site and then
necessary measures can be taken so that the schedwdguobject as a whole remains undisturbed or is least affected.
The onsite workforce can accelerate the work as per the instructions of the planning and sdieaduling
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VI. CONCLUSION

With the growth in population of the world and inclinationhoiman race towards residence in urban areas, it has become
the need of the hour to set up quick and efficient urban infrastructure. For thissatigarethe prime requirement.
This application which uses Gram++ as a platform is a user friendlfotoplanners, executors as well as monitors. It can
help to make intelligent decisions; check the feasibility of different alternatives availablelegtdose out of it which
comes out to be the most optimal. This study will benefit project managergngineers and clients in the following
manner:

Project Manager :

x Cost incurred/Spent and the quantity of materials used on site can be known
x Allows for fast decision making process and smoother communication among other members/pan&s iimvol
project.
Site Engineer :
X Helps in informing the contractors beforehand about the start of their work or lackings of any.
x  Can maintain a good record of all activities and works for final billing purpose.
Client :

X Has a view of the progress of wadhus knowing where large cost has been incurred
X Helps in presenting the Project Progress to Investors involved with the project.
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