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‘@I@ Why Operation & Maintenance of Roads matter? TIRL

NP
INDIA CHAPTER

Key challenges:

= Hazards- Landslides, Frequent floods, coastal
erosion

= Rapid deterioration due to extreme rainfall &
weather variability

= High Replacement cost and poor Level of Service

= Limited redundancy & high socio-economic impact
of disruptions

Why O&M is critical:

= Even well-designed roads degrade faster without
monitoring

= Resilient O&M ensures continuity of connectivity

= Climate change is increasing frequency & severity
of hazards.
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RAMS provides:

Full asset inventory (roads, bridges,
drainage)

Condition monitoring and
deterioration modelling

Lifecycle cost analysis and prioritized
maintenance planning

A unified platform linking data -
decisions - budgeting

Why it matters for resilience:
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What is Road Asset Management System (RAMS)?

IRL

Road Asset Management System (RAMS)

——

Institutional Data
RAMS Policy & Strategy,

Maintenance Standards,

Treatment details,
Deterioration rules,

Historical data,
Budgets

Survey Data

Road Network,
Inventory data,

Condition data,
Location (LRS),
Level of service

Analysis

Compute KPI,

Predict Performance,
Project Analysis,
Network Analysis,
Maintenance Planning

v

Reporting

Cloud-based
Database

Reports,

Dashboards,

Qutput Charts & Tables,
Map-view Outputs,
Project/Network Level Plans

v

Source: OECD

RAMS integrates asset performance with hazard exposure, enabling predictive, not reactive, maintenance.
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‘@;@ Why Climate Resilience in RAMS? TIRL

=  Providing a unified digital platform for
managing asset, condition, and
performance data.

= Integrating historical and projected
hazard datasets such as floods,
landslides, and extreme rainfall.

= Enabling spatial visualisation of hazard
exposure and asset vulnerability.

= Supporting predictive maintenance
planning that targets high-risk and
high-criticality sections.

© 2025 TRL Ltd
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iROADS is a Total Roads Asset Management System — One platform for operational, tactical and strategic
activities

= Cloud-native, Software-as-a-Service (SaaS) global platform
= API-based, mobile-first with easy integration with other systems

= Multi-asset: pavement, structures (bridges, tunnels, culverts), drainage,
sighage, etc.

=  Web-based with integrated mobile companion apps

= Fully capable of managing hazard risk and vulnerability spatial data to
make climate-informed decision

= Fully spatially enabled to manage and visualise spatial data with ease

Maintenance activities Pavement scheme Investment scenario
management: inspections, optioneering, maintenance planning, multi-year
surveys and works programme planning analyses, network KPls

© 2025 TRL Ltd
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@E@ Case Study: Climate-informed RAMS in Kerala
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Context:
= 31,000 km road network
= Terrain: Western Ghats, midlands & low-lying coastal areas
* Frequent floods, landslides & coastal erosion

= Need for unified, climate-aware asset management

iROADS Implementation (By TRL):
= State-wide inventory + condition survey (NSV + FWD)
= HDM-4 integrated forward works programme
= Real-time cloud platform

= Public & engineer mobile applications

= Climate module for hazard-risk integration

Kerala- “God’s Own Country”

© 2025 TRL Ltd
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g Lack of Information: The department lacked accurate records without a robust system to
=@ keep and update inventory and condition data of road assets.

X Ineffective Resource Allocation: Ad-hoc fund allocation resulted from unreliable data,
) neglecting priority areas.

< Siloed Information: The lack of a unified system for data collection and access meant that
£€+2 knowledge remained localized to specific engineers.

@ Inefficient Communication: No efficient process for gathering and monitoring public
> issues/queries regarding road conditions.

© 2025 TRL Ltd
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Integration of historical flood data with Kerala road network to assess flood risk factor
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Steps:

1.

Identify hazards (flood, landslide, coastal
surge)

2. Determine exposure (road segments,
structures, slopes)

3. Assess vulnerability (drainage condition, slope
angle, pavement type)

4. Assign risk scores

5. Generate climate-informed maintenance plan

6. Optimize budget using lifecycle cost analysis

Benefit:

Limited funds are directed to the most critical and
hazard-prone assets.

Integrating Climate Resilience Module within iROADS

Hazard
Flooding

Landslides
Sea Level Change

TIRL

Source: IPCC 2014



Integrating Climate Resilience Module within iROADS
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R > 5 CRN-100overlaid with RCP 8.5 25-year flood projections

4. CRN-100 overlaid with NCESS flood prone areas

3. CRN-100 overlaid with 10-year NRSC extents

2. CRN split into 100 m segments

1. CRN (Core Road Network)

Section overlay analysis to compute
© 2025 TRL Ltd flood exposure for risk assessment

Flood Exposure
Index for 100 m
segments
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Assessment of Flood Risk Factors Based on Exposure and Impact
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= Risk-informed maintenance
= Critical corridors protected against floods & landslides.

=  Example: Road sections in Alappuzha, Kottayam & Pathanamthitta mapped for flood
vulnerability prioritised for preventive maintenance.

= Improved field operations
Mobile app reporting >> faster
defect detection.

=  Optimised budget
HDM-4 + climate risk >>better
allocation of funds..
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© 2025 TRL Ltd HDM-4 analysis results represented using iROADS




AR
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= Public participation
= Crowdsourced pothole reporting >> faster response (83% reduction in wait time).
= Enhanced resilience

=  Better readiness through early warnings & hazard mapping- Automated alerts to KPWD officials
(SMS, email, app).
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Summary

O&M is the backbone of resilience, especially in R Worie eratent

IROADS

states like Kerala, prone to Climate Change

RAMS + C||mate MOdU|e tranSfOI‘mS DIGITAL ROAD ASSET MANAGEMENT SYSTEM
maintenance into proactive, risk-based system

Data-driven inspections improve safety & reduce
: TR e .
Ilfecycle Costs Unlocking Transport Science with Software

© Copyright 2025 TRL Software. All rights reserved.

Kerala’s iROADS demonstrates the value of
unified asset + hazard information

Way Forward

Build institutional capacity for climate-informed
RAMS

Use community reporting and mobile tools to
expand field coverage
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