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Objectives of Implementing RAMS

To effectively manage database of road, bridge and other road assets

A Systematic, centralized record acquisition and storage

Iﬂ\ A Web-GIS and Dashboard platform tanalyseand visualize data
A Monitor asset performance and prepare budgets accordingly

Comprehensive and accurate NETWORK level information about roads and bridges

0 A GIS alignment, inventory, condition of roads and structures; Traffic volume and loading;

A Improved data quality, consistency by employing statef-the-art equipment (NSV, FWD etc.)

A Credibility of decisions due to adoption of standardized data collection, analytical,
evaluation methods

Needbased planning based on sound engineering and economic rationale

®—"j‘ﬂ A Predict and estimate future maintenance and rehabilitation needs of the network
I:I @ A Prepare costeffective maintenance and rehabilitation strategies using life cycle costing method
A Optimise based on available budget and prioritize road/bridge works for allocation
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Need for Implementing Predictive Maintenance using RAMS
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|
Using advancedtechnologiesto predict when assetis likely to fail. Allows |-
proactive interventions, prevents unexpectedfailures |§
> 1

O@\N Predictive
& Maintenance l
QQ’ |
Condition-Based Monitor asset condition and apply rules-based logic to determine )
Maint maintenanceneeds More efficient than preventive maintenance,as
aintenance it focuseson actual assethealth rather than a fixed schedule )
Scheduled maintenance tasks based on time intervals. ) 0
Preventive Maintenance Helps extend asset life and prevent minor issues from =
escalating ) =
9]
- |
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' : Repairingassetonly after it has failed. Often leads c:D-
Reactive Maintenance to increasedcosts, and potential safety. o
Levels of maintenance strategies
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Pavement Condition

Asset Management Principles and Framework
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Focuson both engineeringand economicanalysis

Basedon quality information
Structuredsequencef maintenancerehabilitationand reconstruction

Sustained good repair over liggcle at minimum cost
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Neglected maintenance costs for about®) times the timely maintenance
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Min. Acceptable Level

Pavement Performance

I~ Rehabilitation

5 - 10 times maint. cost

Age of Pavement
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| Asset Management

| Institutional Data
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SYSTEM DESIGN

‘Comprehensive System/Functional ;
Requirement Study, Nen \ '
Functional requirements

'DATA COLLECTION

'Mobile-App based data collection | Data
‘Collection using NSV/FWD/GPR | Bridges
'using MBIU, Traffic using videography etc.

' SYSTEM DEVELOPMENT & 'PREPARATION OF ASSET

INTEGRATION MANAGEMENT PLANS

| Web-GIS Platform| Mobile Platform | Data Analysis (pavement, Bridges, Traffic),
| HDM4, Prediction of traffic/road

“Integration with State Portals o
“/National platforms (PMGatiShakti..), | condition, treatment & costs, budget
‘Testing, Cyber Security Audit scenarios, Program Development etc.

SYSTEM IMPLEMENTATION
‘Inhouse/State Data Centre/Cloud| /usiss
Hosting of RAMS | Backup | Syste ,-,_;‘--'.' X0
Monitoring | Troubleshooting | >

Upgrade

' TRAINING AND CAPACITY

BUILDING _ _
Data Collection/Processing/analysis,

Maintenance/Rehab Plan preparation,
Use of Software and maintenance.
Handholding and Support




Asset Management Process

What an Agency owns; Asset Network
Inventory ?

wNetwork Referencing
wAsset Inventory

“ e o ~ .t.
2 KGO Ad AGOa OdzNNE wCurrent Condition
Condition/Valuation ? wSurvey Data

What is the future condition; Diagnosis ? EaSaiducIueis
What is the desired maintenance? wModels

What is the remaining service life? wPolicy / Protocols
What do you fix first? wPrioritisation

wFund Allotment

What is the Maintenance Plan; Location wExecution of Work

What is the fund req.; Disseminate Data

What is the Work Status; Updated Assetqeaaitslilys
wUpdate Status



U IRC Codes and Guidelines used in RAMS

A

A

IRC130 2020 Guideline for
System

IRCSP:16 2019 Guidelines on Measuring Road Roughness
and Norms

IRCSP:19 2020 Manual for Survey, Investigation and
Preparation of Road Projects (Second Revision)

IRCSP35- 1990 Guidelines for Inspection and Maintenance
of Bridges

IRC9- 2022 Traffic Census for Non-Urban Roads (Second
Revision)

IRC.64- 1990Guidelines for capacity of roads in rural areas

IRC1152014 Guideline for Structural Evaluation and
Strengthening of Flexible Road Pavements Using Falling
Weight Reflectometer (FWD)Technique

IRC1172014Guideline for the Structural Evaluation of Rigid
Pavement by Falling Weight Deflectometer

Road Asset Management A

A

A

IRC.37-2018Guideline for the Design of Flexible Pavements

IRC82-2023 Code of
Bituminous Road Surface

Practice for Maintenance of

IRCSP:83-2018 Guideline for Maintenance, Repair and
Rehabilitation of Cement Concrete Pavement

IRCSP:40- 2019 Guidelines on Repair, Strengthening and
Rehabilitation of Concrete Bridges (First Revision)

IRCSP:77-2008 Manual for
Maintenance of Gravel Roads

Design, Construction &

IRCSP:83-2018 Guideline for Maintenance, Repair and
Rehabilitation of Cement Concrete Pavement

Interlocking Concrete Block Pavement - Distress Manual;
Interlocking Concrete Pavement Institute, Washington D.C,
December 2007

IRC.SP:48-2023 Hill Road Manual (First Revision)




RAMS Workflow,
Software Modules




//Typical RAMS Work Flow
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K/I\/Iodules In RAMS

INFORMATION
SYSTEMS

Road Information System (RIS)

Right of Way Features
Information System (RoWFIS

Bridge Information System
(BIS)

Traffic Information System
(TIS)

Pavement Management System (PMS)

ANALYTICAL - Simplified Maintenance Programming
MANAGEMENT Tool (SMPT)
SYSTEMS _
- Bridge Management System (BMS)
RESULT&
OUTCOME
o Reports
" Rural Accessibility Index (RAI) Web-GIS
PLANNING - Accident and Road Safety Information Dashboard

ACCESSIBILITY  System (ARSIS)
SAFETY, AND ~ Green and Climate Resilient System

CLIMATE Economic Corridor Information (ECI)
CHANGE System
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é/RAMS Application Platforms
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Next Generation Digital Infrastructure

A SECURERPPLICATIQNStable performance, Compatiblewith peripheral software and hardware, Meet Ot A SuyidiioRal

requirement,Secure CostEffective
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Programming Map Database
Languages Technologies Technology

(_‘ii—"(_j ﬁ @\ Q}GeoServer \./

Java
NAME Java Python Q-GIS Geoserver Open Layer PostgreSQL
MARKET 57 Years 31 Years 21 Years 21 Years 18 Years 26 Years

PRESENCE

Report

Technology

aJASPERSOFT"CON\MUNITY

JasperReport

20 Years

14



U IT Infrastructure for Hosting RAMS Software

Hosting inMeity empanelledGovt/Cloud Dat&entres where they maintain
4 Cloudbased () and manage the hardware and software. Monitoring tools are configured to
monitor devices and others 24x7, including VM, DNS and proxy servers.

3 State Data Centre Epe) physical servers are collocated or use shared facilities

__ o The application is developed and hosted at the State Data Centre either

5 Managed cloud data centre The application is hosted at a privately managed cloud data center where
(Softwareas-a-Service) ~ Application developer manages hardware and software, as a SaasS service.

1 Onpremise Hosting () The client's premises are used to set up the hosting environment and
application without clustering.

g S 15
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U Data Collection Requirement

DGPS, HDR, Laser profiler,

(mounted on Survey vehicle)
ANetwork Referencing AR-0-W Features Hand-held GPS
O} Aroad Inventory AEnvironmental & Smartphone
APavement Condition  Landuse Visual Survey & Manual
APavement Roughness ARoad Furniture Measurements

Falling Weilght Deflectometer
Ground Penetrating Radar
Laboratory Testing

APavement Structural Strength
APavement Composition

. Videography/ Manual
. Axle-load pads

ATraffic Volume Count
AAxleLoad

UCTU -~
E o 1. Visual Survey and Rebound
B Hammer
AcCulvert Inventory & Conditions é 2. Mobile Bridge Inspection
ABridgelnventory & Condition Unit (MBIU)

AHistory of Works
ASettlements/Villages/Administrative Boundary
ADisaster Prone Sections
AlLogistics Facilities
Alndustries/SEZ Locations

1. Various Government
Departments & Agencies




U Intelligent Data Management and Analytics

A MOBILEAPPLICATIOBASEMATACOLLECTIORNnsuresustainableand efficient road assetmanagement,
through mobile applicationto bring simplicity,accuracyand robustnesgo datacollectiontasks

A USEOFARTIFICIAINTELLIGENCEoadTrackeMobile Application,coupledwith the RoadTrackeWiewer,
IPBasedCamera AutomatedTrafficVolumeCount

Continuous Event .
BT : Bitunimous, : longitudnal=craclongittfo¥e!ina 8 Lis7
CC :Concrete Cement longitudaal=crack 0.56
PB: Paver Block
ER: Earthen Road
GR: Gravel Road

Continuous Event
SL: Single Lane,

IL : Intermediate Lane
DL: Double Lane

[ vor?

Speed(km/h):1.224 Acc:48.24 Loc:26.15869,91.7357
Point Event “smp Chalngs

X: Against Waypoint write some paper event cramsent in ciide
L: Against Waypoint write some paper event occurred in Left Side of Road || epicle stopped
R: Against Waypoint write some paper event occurred in Right Side of Road

Waypoint:Unique Number generated with respect to any event button pressed on dashboard <+—

Point Event
g START: Start Survey
| CUL:Culvert PAUSE: Stop Survey OR Pause Survey

BRDG:Bridge
T LATITUDE AND LONGITUDE recording

Remark if any frequency (3 seconds recommended)




U Network Survey Vehicle

. " Right Of Way
Cameras

[ DGPS (Differential Global Position

System\ ) \— /

|
) I

N
Pavement
Camera

LEA Aszociates South Asia Pvt. Ltd
Lanarratyp In Kag earing © Plasrng Sout s

DMI (Distance Measuring
Instrument)

Laser Profiler




Pavement Structural Strength using FWD

A The falling weight deflectometer (FWD) is a ra@structive testing device which imparts a dynamic load
impulse to the pavement surface by dropping a set of weights from some specific heights for certain duration.

A Two Mass Configuration up to 70 KN: the most significant factor in the production of a load pulse that simulates
the actual effects of a moving vehicle

A Segmented Load Plate (300 mm dia.): which ensures an uniform pressure distribution over the full area of the
plate

A Geophones (7 nos.): the deflection measuring sensors with offsets of 0, 200, 300, 450, 600, 900, 1200,1500 mn
A Data Collection comply to IRC 12614 and IR 17 guidelines

Falli ng wei ght




U Pavement Structure using GPR

A Pavement Composition Data collection contribute
significantly to decision making on required
maintenance and improvement.

A Test pit of approx. 600mm x 600mm or 500mm x|
500mm in area dug at the edge of the pavement 2
covering all bound and ubound layers including |
sub-grade.

A Use of GPR to assess the layer thicknesses.

O _.—-—lnﬂ

Control Umt

A Determine CBR for all soil samples to further
utilize in pavement management system.

V| GPRSoft® PRO 2.7.38 - [RR_O1 LANE1 PLAY.gsf]
P File Project Settings View Fdit  Processing  Analysis  Windows  Creste3D  Help

- » . A
FARSTOM Y Y I IEOTEL e GoEA R OET FVAL ? e AirborneHorn-

YEwELx+ FAEai-2w :
PR T L SXS €O | Velocity(m/ns) 0.1 | Pick Method | Point - X A A ! r 1 . 1000 Antenna

(w) ydag
|

21

[ R

RR_OTLANET PLAY.gsf Amount of traces 396454 Range 28.6 Trace Nr85 , Time 04, Distance 8.7, Depth 0.02 m Samples/trace 572 Total Depth 143 (m) Amount of markers 0

P Type here to search



U Traffic Survey

Classified Traffic Volume Count Axle Load Survey

A Trafficvolumeis the numberof vehiclescrossinga section A A sufficiently accurateestimate of the current traffic loadingis
of road per unit time at any selected period. Traffic essential for pavement management Traffic volumes can be
volumeis usedasa measureof flow; the commonlyused determined by traffic counts, but for current vehicle loads,
units are vehiclesper dayor vehiclesper hour. where no recentreliable data are available the information can

: only be obtainedby an axleloadsurvey
Collect data manually with :JJ“___ |

A Collect 7 / 3 day traffic portable weigh pads on B
volumecountdata varying commercial traffic 4

volume '
1 4 T

Haflong Tinali, Assam, India : - ‘);:
Assam 788832, India A s
Lat N 25° 45' 52.8984"

Long E 92° 55' 29.748"
06/02/21 12:37 PM



Cross Drainage & Structural Survey

A Establisha databasefor bridgeswhich are integral part of the
road assetsandon their condition

A It involves the following:

A Bridge Inventory (General & Detailed)
A Bridge Condition (Evaluating Components and Distress)
A Culvert Inventory and Condition

A Based on the feasibility of terrain and condition of roads, on
the major bridges use MBIU and undertake visual assessme
for minor bridges using ladder and other conventional
instrument.

Visual Inspection of Bridges

Bridges Inspection using M‘o‘bile Bridge Inspection
Unit (MBIU) 23



Workshops Classroom Data Collection
and Online Trainings Equipment Trainings

)
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RAMS Implementations
IN India and Learnings




é/ RAMS Implemented in India

1995 2005 2015 2025
o o o o o o o o (o] o o
Maharashtra, 95 97 99 01 03 05 07 09 11 13 15 17 19 21 23
UP, Bihar, NDLEA Rajasthan . Roughton i Rajasthan ~ SATRA+hims
Rajasthan ! !
Gujarat  LEA+BCOM+hims Gujarat  SATRA+hims
NHA CES NHAI ;SATRA + hims
MoRTH CRRI
Karnataka LocallConsultant , Karniataka SATRA + hims
Tamilnad ui Local Consultant '
i Odisha LEA + Bentley i
i Assam : LEA Assam
| | AECOM-
| AP i Bentley
i i Mizoram- LEA
! ! Kerala TRL
! i Madhya Pradesh-RDA  LEA
! : Madhya Pradesh-RDC = LEA
i i Sikkim. LEA
7 : ! LEA+
Software Desktop / Client Server  GIS / Internet Enabled | HF Lonix
Data Collection  Manual / Visual ' Visual/ Automated | Meohalay Sle
PMS Analytics Simplified & rule based  Predictive (HDMA4-based)
&3 - = 7 $ 26
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// Assam Road Asset Management System, India

Project : Development of Assam Road Asset Management System, Assam, IndiaX2p15

www.apwd.in

Scope:

System DevelopmentSystemRequirement Specification (SREustom
Developmenbf a Web Enabled Computerized Asset Management Sysiéodules
A RIS Road Information System

A BIS¢ Bridge Information System

A TI¢ Traffic Information System

A PMSc Pavement Management System (HEINand Simplified)

A RSIS Road Safety Information System

A RWFI Rightof-way Features Information System

A Web-GIS and Reporting Portals

HEHE 0 e e ey

Data Collectiorusing Automated Survey Vehicle and mobile app
More than 52,000 km data collected (10,000 bridges and 1,00,000 culverts)

RO e T e I N I O e O e O e

Longterm Asset Management PlaRrepared for SH & MDR

T=

TrainingMore than 300 engineers were trained on data collection, processing ar
analysis

=

Traffc Data Validation
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K/ASS&IT] RAMS 2viro

Data Collection on SH, MDR and Urban Road Network

Data Collection method followed and quantity surveyed:

A DGPS referencing, Road Inventory, Geometry, ROW ima@iig
Roads SH, MDR, Rural and Urban Roads)

-

A Pavement Condition and Roughness (NS\§) Years (repeat) and or  ‘#48
SH&MDR
- Mobile based simplified assessment on Rural roads

A Falling Weight Deflectometey6 Years (on selected sections)

A Visual survey ofulvert & Bridgdnventory and condition on
SH&MDR 6 years on 1992 Bridges and 13796 culverts
Rural & Urban Roads once in 5 year on 7,121 bridges, 80,000 cu
Now uses MBIU in select bridges

A Seven Day3raffic Data Collection (Videographgp0 Locations (6
years)c now increased to 350 locations with few using ATCC

A Axlelload Survey- 30 Locations (once in 3 year on SH&MDR)

Axle Load Survey

.......

| CUL i BRDG I NOTE | PAU!

BT CC PB ER GR

SL IL DL




Outcomes

Major
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SUCCESSFUOMUTCOMESCHIEVEOHROUGHRAMS

1 IMPROVED COMMUNICATION AND INTEGRATION 3 IMPROVED OUTCOME AND
WITH OTHER APPLICATIONS BENCHMARKING
Readily available centralized data for decision makers, various stakeholder The share of good and | neresse n Gaca/FairSH & MOR Read Retwericin Assem
and governing agencies (NITI Aayog, Finance Commission, Gati Shakti fair condition g == _
Portal etc.) secondary roads (IRl < .. e |
Existing applications in ePortal are seamlessly integrated with RAMS 6 m/km) in Assam has %.. 7% ... @ ’
application through a standard APl and single sign-on facility is adopted for increased significantly .. BB
ease of departmental officers. from 27% to 51% within%
e e ererr—— a span of 5 years. =

2015-16 2016-17 2017-18 2018-19* 2019-20 2020-21

FLAGSHIP PROGRAM ASOM MALA FOR
IMPROVEMENT OF SH AND MDRS

LEA prepared a three-year 6 Act a sened-year 6 St r at eg
and a fifteen-year 6 Vi splaroup t the fiscal year 2031-32 .

2 RENEWED Focus ON
MAINTENANCE

Road Maintenance has always been
neglected since decades. Assam PWRD has
increased their road maintenance fund from
Rs. 100- 150 crores annually to Rs. 500-600
crores.

HIGH SPEED ROAD CORRIDORS FOR RESILIENT
INFRASTRUCTURE INASSAM 31



UStakehoIder Consultation

A Stakeholder consultations at every level to raise awareness about RAMS and its impactful outcomes




