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Web enabled Road Information System (RIS) coupled with GIS features for National
Highways on Golden Quadrilateral of India: Client — National Highways Authority of
India, World Bank funded project

Government of India has taken an ambitious plan of improvement of National Highway Network of
the country. The highway network after improvement needs to be operated and maintained by
developing priority programs and schedules of rehabilitation, maintenance and new construction
within budget constraints. To maintain these national Highways, a large amount of data on Road
Inventory, Traffic, asset Condition etc. are required to be collected, stored, maintained and
retrieved on a continuous basis.
Presently, no comprehensive information system is maintained by road agencies and investment
& management decisions for improvement/ maintenance programs are made based on broad
performance indicators such as traffic intensity and riding quality of road network. The alternative
strategies of improvement are generally not evaluated based on life cycle cost analysis due to
lack of availability of information and non availability of analysis tool with road agency and
planning organization. This may give rise to making non optimum budget allocations especially
while managing fast expanding network of national highways and addition of new expressway
system. This has established a need for developing a modern road Information System coupled
with intelligent features for management of National Highways.
The RIS system would have the effective role in the process of planning, design, construction and
maintenance activities of the department. Budgeting, allocation of funds and maintenance
management could be carried out more scientifically through the proposed RIS and thus effective
improvements can be achieved in the management of the corridors and environmentally sensitive
areas.
Considering above requirements CES-Parkman-PB JV under the aegis of the World Bank has
developed a state of the art WEB enabled Road Information System (RIS) of about 5880 Kms. of
Golden Quadrilateral (GQ) coupled with GIS features for National Highways Authority of India
(NHAI) to monitor the performance of the highways of Golden Quadrilateral “Jewel in the Crown”
project in the almanac of Indian Transportation Infrastructure as a stepping stone towards
building the intelligent transport system in India.
The RIS would act as a decision support mechanism for monitoring manifold operational activities
such as

» ldentify & relate Asset to Highway network

» Event Inventory & condition monitoring
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Pavement condition & Performance Analysis

Strategic and Tactical Analysis of Homogeneous sections
Vehicle operating cost

Travel time Analysis

Traffic planning and monitoring

Economic performance indicators

Identification & monitoring of accident black spots
Revenue generation through different Toll operators
Information related to Bridge and Special Structures
Budgetary Resource Allocation

Prioritised road maintenance program

RIS Application Development - Software Engineering Perspective

Full iterative SDLC (Software Development Life Cycle) deployed in this project consisted
of the stages as follows:
« System Study and Gap Analysis
« Generation of System Requirement Specifications
+» Conceptual & Detail Design Documentation
+ Construction of RDBMS & populating with data imports
«» lIterative process of Software development (Develop — Test — Modify — Develop) at
modular functionality, even at sub-assembly level
+ System integration and alpha-testing
+ System hosting in the web in public domain (http://www. NHAI- RIS.org)
+ Beta testing by clients consultant
+ Functionality and operational documentation
= Acceptance Test Plan (ATP)
= Test Scripts
= Screen Shots
= Design Documents
= User Manuals
= Training Manuals
% Training at four levels
= Training to Trainers (TTT)

» Line Managers
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= End Users

*= RIS workshop for NHAI Management

The RIS is envisaged as a Decision Support System for management of National Highways on
Golden Quadrilateral. The various modules and mandatory components of Road Information
System are:

Core Modules

e [Locational Referencing System (LRMS)

e Geographical Information System (GIS)

e Traffic Management System (TRMS)

e Pavement Management System (PVMS)

e Asset Management System (ASMS)

® Bridge Management System (BRMS)

e Toll Management System (TOMS)

® Accident Management System (ACMS)

® Environment Management System (EVMS)
o Performance Management System (PFMS)

e Document Management System (DOMS)

Support Modules / Mandatory Components

e HDM-4 Integration Module (HIM)
® System Administration Module (SAM)
» Configuration Management
> Security and Access Control (SACM)
> Backup & Restore / Recovery (BRM)
e Ad-Hoc Query Module (AQM)
® GIS Query
® Online Help
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RIS System Architecture Combined with HIM Module
@ RIS System Architecture

HDM-4 Analysis
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RIS Deployment Architecture

The deployment of Road Information System requires the setup, installation and configuration of
the 1IS Web Server, Database Server, GIS Server, Image Server and Backup Server with
required layer Software, RIS Web Application, Oracle Database with Spatial and Autodesk
MapGuide Suite.

All the servers are established in RIS Data Centre which will be connected to ISP through
dedicated & secured high speed internet communication link for publishing RIS on internet. NHAI
user can access RIS through internet or through NHAI Intranet where NHAI head Quarter will be
connected with RIS Data Centre through dedicated & secured high speed lease line.

The deployment architecture of RIS is depicted pictorially as below:
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Figure: DEPLOYMENT ARCHITECTURE OF RIS
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Few Screen shots of RIS for NHAI (link available on www.nhai.org or www.nhai-ris.org)
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Figure: TRAFFIC GRAPHICAL REPORTS

Firm’'s Name: CES Technologies Pvt. Ltd.



Page 8 of 10

sserver - RIS: GIS: Section/

QBak ~ &) - [x] 2] » | ) search <7 Favorites 421 | A~ " [J

Popup Window with tabular reporting of
..w datafor selected Section

nk Details - Microsoft Internet Explorer

NHAIL

Maodul

O¢/11/2004 Jaointed Plain Concrete Pavernent(Dowels)
0%14"114"2004 hdl (P Jointed Plain Concrete Pavernent(Dowels)
“ 01/11/=2004 Up 2 2.80 2004 Jointed Plain Concrete Paverment[Dowels)
‘Q‘ 011172004 Up 1 2,80 2004 Jointed Plain Concrete Pavermant{Dowels) S
“ 011172004 Cown AWG 2.80 2004 Asphalt Mix on Granular Base
A‘ 011172004 Down 3 2004 Asphalt Mix on Granular Base
147 2nn4 Mawn 2 FLAN Fnnd Aanhalt Miv an Granolar Raze

e Road Information System

Section Information

e Mame :Ip

Tra

clWolume)
TrafficlAnalysis)
TolliLocation and Survey)
Asszet [Armenities)

Aszzet (Furniture)

Aszet (O Carriageway]
Bridge(Invertry]
Bridge(Candition)

Murnbai - Delhi
MHOO7E - Udaipur - Chittaurgarh

Corridor ¢

=

Mational Highway
Link :

xcell Chainage :

Mangalwar - Dungla Road Junction - NH-79 and MH-7& Junctic
Chainage @ 5274-5275

Help

becord 1 to 2 of 8

Attribute groups  [&ipone

l_ l_ ,_ ,_ |@ Trusted sites

which could be

Traffic Analysis

= MHOO7E
MHOO7S

FICE

Viewed for selected

Asset Amenities

= MHO7SA

Section

A=set Carriagevway

== GE Caridars

Eridge £ Two Km Corridar
<= Tkm Corridor
Ferfor nance
P AIRPORT
= BENCH M2
Tall = BEMCHMA
=  BRIDGE
Ervvironmerit = CIRCUITH
= LCITIES
Thematic Map - CITy
= COURT

Raster Image

COWERED
S

Lak: 24,736020, Lon: 74.448060 State Boundaries : Rajasthan

[1'Section_GQY selected [1.87 = 1.51 (Km)

Selected
Ll 3 .
Section

&

distart| |2 & &S &

’_ E ’_ ’_ l_ | @ Trusted sites

b J & | Road Informat. ., ”@ http://risser.. &5 Autodesk Map, .. I [E]2 Microsoft P... vl |5} C\Documents .. | |@ = WL 12:51 M

Figure: FEATURE BASED TABULAR REPORTING FOR SELECTED ATTRIBUTE GROUPS

Firm’'s Name: CES Technologies Pvt. Ltd.



Page 9 of 10

Ok
Cancel

Help

Pl

Preview:

:

: Buffer offset distance: =1 I =
1 km buffer Polygqn for selected sections et clfset ditence = k]
= - Create buffer on: IBuffer layer j
<7 Modes -
ﬁ — [v Construct one buffer for all selected map features
== Buffer layer ; =
B WE e, —Fill % Edge
= Section_G0 ; 2, .&%Q;C:UERHEA ALK St -
! .
== NHO002 (. SIS PLAT " K [None [ I [
= HOO04 _ -
= RHOO05 Foreground: alor:
NHOODG ! =] || [ ¢
_ Eﬂggg; Background: Thickness:
— NHOO4E /;29 g, JEaTe i = | i~
m= MHOOED P,
= NHOOYE Uﬂﬁr
MHOO73
m PHO7I4

PLAGE
Mg | RELIEIEUIS PUACE
A=y SR LA CE

£ Two Em Comidar
== 1km Comidar

a4 TR A

= AIRPORT

= BENCH M2

= BEMNCHMA

= BRIDGE

= CIRCUITH

= LCITIES

= LOITY

= COURT CHAKERT =

1 RELIG

= COVERED _
. T

Lat: 26.396980, Lon: 80.441959  State Boundaries : Ukkar F‘radesl|1 'Buffer layver' selected

1 42,024 [6.52 % 5,36 (Km)

Figure: FEATURE BASED BUFFERING FOR SELECTED SECTION

Firm’s Name: CES Technologies Pvt. Ltd.




Page 10 of 10
Sy

A RIS: GIS: Pavment Condition - Microsoft Internet Explorer | xplorer

PAVEMENT CONDITION Help [

® nH O unk =

- 2% Failed to retrieve buttans from Mywebsearch, | Retry 8
[#Hoo0e W] [Turnkur - Karstagers Road Junction - NH-4 - Chalur Road Junctior ]
(& Roughness () Pavement Type () Pavement Deflection () Composite Rank links
Direction: |UP ¥ Al =

| Reset NH/Link HFeature Display”Remnve Layer-“ Close

P [ R e Jrction - Hura - Beaware Road Junction | : » B r i dge Type q u e ry i n the B r i dge

T o= Em icrosoft Internet Explorer il
Pavement History # FAREEEERD. | Muharashire ERIDGE ¥
ROUGHNESS RANGES =
Traffc valuma o ogiese I 10-2 mikm nk g
2-3 mikm
Traffic Analysis <= 5;;“0”0"0—253 3-4 mikm i lact Link
- 4 -6 mik : 2
P it e h sidge Type O River Namz O over all Length U"ks
— NHOO0S Value | River/Canal Bridge v ~
Asset Carriageway NHOO0S i ; |
Bised = NHOODR ——————Rail i
— NHO04 e
Perfe
‘erformance — NHOOED | | P zlr"\dErDaSSleJEfCatﬂe Cross)
Acsidert = NHOOTE =
NHO079 ) i
il — HHOE Karnataka <« SECEW
| | —
Environment = NH_GO == Nodes
Thematic M —
hematic Map = iEEs [ == Eridge Layer
Raster Image B
¥ = G Canidors i
] K =
= GO_NH | == Section_G0O
I or =
Locational Reference 1 '5ection_GQ' selectad 111 6,099,804 1607 486 (mi) | w— NHOOO04
= wme ¥ = NHOOOG
- - | > WHO00G A i Chexnai
& %J Local intranet = NHOOO?
Pavement condition Query with All = ot
y Acoidert = NHU4G
e NHOOED
value Category — oo
b NHOD73 =
Envirenment — NHO7I
Themalic Map
[l == NH_GO
Raster Image
W] = LINK GO

== G Coridars

e
Kl 15|

Locational Reference Stake Boundaries ; Tamil Nadu 115,936 161 % 1,27 {mi) |

®

|
=] '-_-} Local intranet

12

Figure: GIS QUERIES OF THE CRITICAL PARAMETERS
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