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Agenda

ÁUnderstanding RAMS : Objectives and Need

ÁSoftware : Technologies and Modules

ÁData Collection : Technologies and methods

ÁRAMS Implementations: Evolution of RAMS, Case study of Assam

ÁOutcome  and Learnings
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Understanding 
RAMS
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Objectives of Implementing RAMS
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ÁGIS alignment, inventory, condition of roads and structures; Traffic volume and loading; 

ÁImproved data quality, consistency by employing state-of-the-art equipment (NSV, FWD etc.)

ÁCredibility of decisions due to adoption of standardized data collection, analytical, 

evaluation methods

Comprehensive and accurate NETWORK level information about roads and bridges

ÁPredict and estimate future maintenance and rehabilitation needs of the network

ÁPrepare cost-effective maintenance and rehabilitation strategies using life cycle costing method 

ÁOptimise based on available budget and prioritize road/bridge works for allocation

Need-based planning based on sound engineering and economic rationale

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

ÁSystematic, centralized record acquisition and storage  

ÁWeb-GIS and Dashboard platform to analyseand visualize data

ÁMonitor asset performance and prepare budgets accordingly



Need for Implementing Predictive Maintenance using RAMS

5

Predictive 
Maintenance

Condition-Based 
Maintenance

Preventive Maintenance

Reactive Maintenance

Using advancedtechnologies to predict when asset is likely to fail. Allows

proactive interventions,prevents unexpectedfailures.

Monitor asset condition and apply rules-based logic to determine

maintenanceneeds. More efficient than preventive maintenance,as

it focuseson actual assethealth rather than a fixed schedule.

Scheduled maintenance tasks based on time intervals.

Helps extend asset life and prevent minor issues from

escalating.

Repairingasset only after it has failed. Often leads

to increasedcosts,and potential safety.

Levels of  maintenance strategies
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Asset Management Principles and Framework

Neglected maintenance costs for about 5-10 times the timely maintenance
ά²ƻǊǎǘ ŦƛǊǎǘέ ƛǎ ǘƘŜ ƭŜŀǎǘ Ŏƻǎǘ-effective approach

ά!ǎǎŜǘ aŀƴŀƎŜƳŜƴǘ ƛǎ ŀ ǎǘǊŀǘŜƎƛŎ ŀǇǇǊƻŀŎƘ ǘƻ ƳŀƴŀƎŜ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜέ - FHWA and AASHTO

Focuson both engineeringandeconomicanalysis

Basedon quality information

Structuredsequenceof maintenance,rehabilitationandreconstruction

Sustained good repair over life-cycle at minimum cost

5 - 10 times maint. cost
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wƻŀŘ !ǎǎŜǘ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳΧ/ƻƳǇƻƴŜƴǘǎ
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Comprehensive System/Functional 
Requirement Study, Non-
Functional requirements

Web-GIS Platform| Mobile Platform | 
Integration with State Portals 
/National platforms (PM GatiShakti..), 
Testing, Cyber Security Audit

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

SYSTEM DESIGN

SYSTEM DEVELOPMENT & 
INTEGRATION

DATA COLLECTION

Data Analysis (pavement, Bridges, Traffic), 
HDM-4, Prediction of traffic/road 
condition, treatment & costs, budget 
scenarios, Program Development etc.

PREPARATION OF ASSET 
MANAGEMENT PLANS 

Data Collection/Processing/analysis,
Maintenance/Rehab Plan preparation,
Use of Software and maintenance.
Handholding and Support

TRAINING AND CAPACITY 
BUILDINGInhouse/State Data Centre/Cloud| 

Hosting of RAMS | Backup |  System 
Monitoring | Troubleshooting | 
Upgrade 

SYSTEM IMPLEMENTATION



Asset Management Process
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ωNetwork Referencing

ωAsset Inventory

ωCurrent Condition

ωSurvey Data

What an Agency owns; Asset Network 
Inventory ?

²Ƙŀǘ ƛǎ ƛǘΩǎ ŎǳǊǊŜƴǘ ǿƻǊǘƘΤ !ǎǎŜǘ 
Condition/Valuation ?

ωCalculations

ωModels

ωPolicy / Protocols

ωPrioritisation

What is the future condition; Diagnosis ?
What is the desired maintenance?
What is the remaining service life?
What do you fix first?

ωFund Allotment

ωExecution of Work

ωMonitoring

ωUpdate Status

What is the Maintenance Plan; Locations ?
What is the fund req.; Disseminate Data ?
What is the Work Status; Updated Assets

1

2
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IRC Codes and Guidelines used in RAMS
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Å IRC:130- 2020 Guideline for Road Asset Management
System

Å IRC:SP:16- 2019 Guidelines on Measuring Road Roughness
and Norms

Å IRC:SP:19- 2020 Manual for Survey, Investigation and
Preparation of Road Projects (Second Revision)

Å IRC:SP35- 1990Guidelines for Inspection and Maintenance
of Bridges

Å IRC:9- 2022 Traffic Census for Non- Urban Roads (Second
Revision)

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

Å IRC:115- 2014 Guideline for Structural Evaluation and
Strengthening of Flexible Road Pavements Using Falling
Weight Reflectometer (FWD)Technique

Å IRC:117- 2014Guideline for the Structural Evaluation of Rigid
Pavement by Falling Weight Deflectometer

Å IRC:37- 2018Guideline for the Design of Flexible Pavements

Å IRC:82- 2023 Code of Practice for Maintenance of
Bituminous Road Surface

Å IRC:SP:83- 2018 Guideline for Maintenance, Repair and
Rehabilitation of Cement Concrete Pavement

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

Å IRC:SP:77- 2008 Manual for Design, Construction &
Maintenance of Gravel Roads

Å IRC:SP:83- 2018 Guideline for Maintenance, Repair and
Rehabilitation of Cement Concrete Pavement

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

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



RAMS Workflow, 
Software Modules
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Typical RAMS Work Flow
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Modules in RAMS
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PLANNING

ACCESSIBILITY, 
SAFETY, AND

CLIMATE

CHANGE

ˉPavement Management System (PMS)

ˉSimplified Maintenance Programming 
Tool (SMPT)

ˉBridge Management System (BMS)

ˉRural Accessibility Index (RAI)

ˉAccident and Road Safety Information 
System (ARSIS)

ˉGreen and Climate Resilient System

ˉEconomic Corridor Information (ECI) 
System

RESULT& 
OUTCOME

Reports

Web- GIS

Dashboard

ANALYTICAL/ 
MANAGEMENT

SYSTEMSINFORMATION

SYSTEMS

ˉ Road Information System (RIS)

ˉ Right of Way Features 
Information System ( RoWFIS)

ˉ Bridge Information System 
(BIS)

ˉ Traffic Information System 
(TIS)



RAMS Application Platforms
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Web Application

ios

Mobile App/Citizen Interface

Citizenès Grievance 

Android

Dashboard

Web-GIS Interface



Next Generation Digital Infrastructure
ÁSECUREDAPPLICATION: Stableperformance,Compatiblewith peripheral software and hardware,Meet ŎƭƛŜƴǘΩǎfunctional

requirement,Secure,CostEffective
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Map 

Technologies

Report 

Technology

Database 

Technology

Programming 

Languages

NAME Java Python

27 Years 31 Years
MARKET

PRESENCE

Q-GIS Geo-server

21 Years 21 Years

Open Layer

18 Years

PostgreSQL

26 Years

JasperReport

20 Years



IT Infrastructure for Hosting RAMS Software 
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1 On-premise Hosting

2
Managed cloud data centre 
(Software-as-a-Service)

3 State Data Centre (SDC)

4 Cloud-based

The client's premises are used to set up the hosting environment and 
application without clustering.

The application is hosted at a privately managed cloud data center where 
Application developer manages hardware and software, as a SaaS service. 

The application is developed and hosted at the State Data Centre either 
physical servers are collocated or use shared facilities

Hosting in Meity empanelledGovt/Cloud Data Centres, where they maintain 
and manage the hardware and software. Monitoring tools are configured to 
monitor devices and others 24x7, including VM, DNS and proxy servers.



Data Collection
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Data Collection Requirement
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SECONDARY DATA

1. Various Government 
Departments & Agencies

ÅHistory of Works

ÅSettlements/Villages/Administrative Boundary 

ÅDisaster Prone Sections

ÅLogistics Facilities

ÅIndustries/SEZ Locations 1

ROAD NETWORK & R-O-W SURVEY 1. DGPS, HDR, Laser profiler, 
(mounted on Survey vehicle)

2. Hand-held GPS
3. Smartphone
4. Visual Survey & Manual 

Measurements2 3

ÅNetwork Referencing

ÅRoad Inventory

ÅPavement Condition

ÅPavement Roughness

ÅR-o-W Features

ÅEnvironmental & 

Landuse

ÅRoad Furniture 41

CROSS DRAINAGE & STRUCTURAL
SURVEY 1. Visual Survey and Rebound 

Hammer
2. Mobile Bridge Inspection 

Unit (MBIU)
ÅCulvert Inventory & Conditions

ÅBridgeInventory & Condition 1 2

TRAFFIC & AXLE LOAD 
SURVEY 1. Videography/ Manual 

2. Axle-load padsÅTraffic Volume  Count

ÅAxle-Load 21

PAVEMENT STRENGTH & 
SUBGRADE INVESTIGATION 1. Falling Weight Deflectometer

2. Ground Penetrating Radar
3. Laboratory TestingÅPavement Structural Strength

ÅPavement Composition 2 31



Intelligent Data Management and Analytics

ÅMOBILEAPPLICATIONBASEDDATACOLLECTION: Ensuresustainableandefficient road assetmanagement,
throughmobileapplicationto bringsimplicity,accuracy,androbustnessto datacollectiontasks.

ÅUSEOFARTIFICIALINTELLIGENCE: RoadTrackerMobile Application,coupledwith the RoadTrackerViewer,
IPBasedCamera- AutomatedTrafficVolumeCount

18



Network Survey Vehicle
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DGPS (Differential Global Position 

System

Laser Profiler

3D Pass

DMI (Distance Measuring 

Instrument)

Right Of Way 

Cameras

Laser Profiler

Pavement 

Camera



Pavement Structural Strength using FWD

ÁThe falling weight deflectometer (FWD) is a non-destructive 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.

ÁTwo 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 

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

ÁGeophones (7 nos.): the deflection measuring sensors with offsets of 0, 200, 300, 450, 600, 900, 1200,1500 mm

ÁData Collection comply to IRC 115-2014 and IRC-117 guidelines
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Pavement Structure using GPR

ÁPavement Composition Data collection contributes 
significantly to decision making on required 
maintenance and improvement.

ÁTest pit of approx. 600mm x 600mm or 500mm x 
500mm in area dug at the edge of the pavement 
covering all bound and un-bound layers including 
sub-grade.

ÁUse of GPR to assess the layer thicknesses. 

ÁDetermine CBR for all soil samples to further 
utilize in pavement management system.
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Traffic Survey
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Classified Traffic Volume Count

Â Trafficvolumeis the numberof vehiclescrossinga section

of road per unit time at any selected period. Traffic

volumeis usedasa measureof flow; the commonlyused

unitsarevehiclesper dayor vehiclesper hour.

Axle Load Survey

Â A sufficiently accurateestimate of the current traffic loading is

essential for pavement management. Traffic volumes can be

determined by traffic counts, but for current vehicle loads,

where no recent reliabledata are available,the information can

onlybe obtainedby anaxle-loadsurvey.

Â Collect 7 / 3 day traffic

volumecountdata

Â Collect data manually with

portable weigh pads on

varying commercial traffic

volume.



Cross Drainage & Structural Survey

ÁEstablisha databasefor bridgeswhichare integralpart of the

roadassetsandon their condition.

ÁIt involves the following:

ÅBridge Inventory (General & Detailed)

ÅBridge Condition (Evaluating Components and Distress)

ÅCulvert Inventory and Condition

ÁBased on the feasibility of terrain and condition of roads, on 
the major bridges use MBIU and undertake visual assessment 
for minor bridges using ladder and other conventional 
instrument.
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Visual Inspection of Bridges

Bridges Inspection using Mobile Bridge Inspection 
Unit (MBIU)



Training

24

Workshops Class-room
and Online Trainings 

Field Training Data Collection 
Equipment Trainings



RAMS Implementations 
in India and Learnings

25



RAMS Implemented in India
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LEA + Bentley

Maharashtra, 

UP, Bihar, 

Rajasthan
NDLEA

0195 97 99 03 05 07 09 11 13 15 1796 98 00 02 04 06 08 10 12 14 16 18 19

1995 2005 2015

21 2320 22 24

2025
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NHAI CES

MoRTH CRRI

Rajasthan Roughton

Gujarat LEA+BCOM+hims

Local ConsultantKarnataka 

Local ConsultantTamilnadu

SATRA+hims

Odisha

SATRA + himsNHAI

LEAAssam

LEAMizoram

TRLKerala

Rajasthan 

SATRA+himsGujarat

1993

SATRA + himsKarnataka 

LEAAssam

LEAMadhya Pradesh-RDA

LEA

LEA+

Lonix
HP

LEAMeghalay

aData Collection Manual / Visual Visual / Automated Automated/AI

PMS Analytics          Simplified ãrule based Predictive (HDM-4-based) Predictive (HDM-4) -calibration

Software Desktop / Client Server GIS / Internet Enabled Fully GIS-based

AECOM-

BentleyAP

LEASikkim

Madhya Pradesh-RDC



Case Study
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Assam Road Asset Management System, India
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Project : Development of Assam Road Asset Management System, Assam, India (2015-19)

Scope:

System Development: SystemRequirement Specification (SRS).  Custom 
Developmentof a Web Enabled Computerized Asset Management System ςModules
ÁRIS ςRoad Information System
ÁBIS ςBridge Information System
ÁTIS ςTraffic Information System
ÁPMS ςPavement Management System (HDM-4 and Simplified)
ÁRSIS ςRoad Safety Information System
ÁRWFIS ςRight-of-way Features  Information System
ÁWeb-GIS and Reporting Portals

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

Long-term Asset Management Plan Prepared for SH & MDR

Training More than 300 engineers were trained on data collection, processing and 
analysis

www.apwd.in



Assam RAMS Χ/ƻƴǘŘΦ
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Data Collection on SH, MDR and Urban Road Network Equipment Used

Data Collection method followed and quantity surveyed:

Å DGPS referencing, Road Inventory, Geometry, ROW imaging (All 
Roads - SH, MDR, Rural and Urban Roads)

Å Pavement Condition and Roughness (NSV) - 6 Years (repeat) and on 
SH&MDR
- Mobile based simplified assessment on Rural roads

Å Falling Weight Deflectometer ς6 Years (on selected sections)

Å Visual survey of Culvert & Bridge Inventory 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 culverts
Now uses MBIU in select bridges

Å Seven Days Traffic Data Collection (Videography) 200 Locations (6 
years) ςnow increased to 350 locations with few using ATCC

Å Axle-load Survey  - 30 Locations (once in 3 year on SH&MDR)



Major Outcomes
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SUCCESSFULOUTCOMESACHIEVEDTHROUGHRAMS

RE N E W E D FO C U S O N

M A I N T E N A N C E

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.

1

2

I M P R O V E D C O M M U N I C AT I O N A N D I N T E G R AT I O N

W I T H O T H E R A P P L I C AT I O N S

Readily available centralized data for decision makers, various stakeholder

and governing agencies (NITI Aayog, Finance Commission, Gati Shakti

Portal etc.)

Existing applications in ePortal are seamlessly integrated with RAMS

application through a standard API and single sign-on facility is adopted for

ease of departmental officers.

3
I M P R O V E D O U T C O M E A N D

B E N C H M A R K I N G

The share of good and 

fair condition 

secondary roads (IRI < 

6 m/km) in Assam has 

increased significantly 

from 27% to 51% within 

a span of 5 years.

4
F L A G S H I P P R O G R A M A S O M M A L A F O R

I M P R O V E M E N T O F S H  A N D M D R S

LEA prepared a three-year óActionô,a seven-year óStrategyô

and a fifteen-year óVisionôplan up to the fiscal year 2031-32 .
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Stakeholder Consultation
ÁStakeholder consultations at every level to raise awareness about RAMS and its impactful outcomes
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