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Traditionally, bridge maintenance and rehabilitation across many countries, regions, and cities have been constrained by manual 
systems that heavily depend on inspections and the engineering judgement of field personnel. These inspections, though valuable, 
were often conducted without real-time data, automated condition tracking systems, or predictive analytics. As a result, evaluations 
focused only on visible symptoms and lacked the ability to diagnose the root causes of deterioration.

In  such  an  environment,  infrastructure  owners—particularly  those  managing  small  or  micro   bridge  inventories  within  financial 
constraint—faced constant challenges in forecasting bridge failures, effectively allocating maintenance budgets, and planning long-
term structural interventions. The absence of integrated geospatial hazard information and time-based deterioration models forced 
authorities into a reactive posture—responding to crises only after damage had occurred.

In many cases, structurally critical but visually inconspicuous issues, such as internal corrosion, foundation instability, or hidden 
material fatigue, remained undetected until they escalated into major risks. The lack of real-time monitoring tools and absence of 
sensor-driven analytics meant these risks were not captured until after failure.



This judgement-based, non-standardised approach to asset management led to:

1) Inefficient use of funds and poorly prioritised maintenance

2) Escalating lifecycle costs from delayed repairs

3) Increased exposure to climate hazards like floods, landslides, earthquakes, and cyclones

4) Systematic neglect of ageing infrastructure with hidden vulnerabilities

In a world where we see a rapidly urbanisation landscape, increasing vehicular loads, and growing exposure to extreme weather 
events, this conventional method of bridge management is no longer sufficient. This results in a critical and growing need for a 
modern,  integrated,  data-driven  platform—one  that  could  offer  comprehensive  visibility  across  the  bridge  network,  anticipate 
failures, and enable strategic, performance-based, and risk-informed decisions.

Implemented Measure:

To fill this critical gap, the UBMS Research Group [URG] and Global Bridge Management Systems Pty, Australia [GBMS] developed a 
groundbreaking duo of digital solutions: GABM (Global Analytics for Bridge Management) and GARM (Global Analytics for Risk and 
Resilience Management). These tools together form a robust framework that not only enhances the resilience of bridges but also helps  
urban stakeholders mitigate and manage risks proactively.

GABM is an innovative,  software solution designed specifically for small and micro bridge inventory owners. It is a stand-alone offline 
Analytical  system.  It  redefines  bridge  management  by  shifting  the  focus  from  judgement-based,  symptom-only  models  to  a 
comprehensive, cause-based deterioration model. GABM uses cutting-edge technology like Structural Health Monitoring (SHM), natural  
hazard risk assessment and Life-Cycle Cost Analysis (LCCA) to evaluate the performance, risk, and sustainability of each bridge.

Key features of GABM and GARM include:

1) Real-time integration of SHM data for accurate structural performance assessment essential for ageing bridges.

2) Detailed deterioration modelling of bridge components (deck, superstructure, substructure, foundation) based on three inputs 
[Symptoms, Cause identified, and Short term Structural health monitoring]



3) Geospatial risk mapping and hazard exposure analysis

4) Generation of Bridge Vulnerability Index and Risk Index using the Risk and Vulnerability Analysis [RVA] tool.

5) Budget prioritization using automated fund optimisation algorithms.

URG submitted a Voluntary Commitment under the Sendai Framework for Voluntary Commitment to United Nations office of Disaster 
Risk Reduction [UNDRR] to evaluate a tool for evaluation of the probability of bridge survival post natural hazard event. This forms 
the base for our RVA. 

The duo of GABM & GARM works in tandem to produce the most comprehensive Bridge Management System. The reports that can be 
generated from GABM and GARM together can be fine tuned to every countries BMS requirements and standards. The report below is 
typically for a hypothetical bridge in India [data required is assigned hypothetically] and so the report generated adheres to the latest  
Indian Road Congress Special Publication [IRC SP35 – 2025].

Key reports generated from GABM and GARM include:

The primary reports generated are as follows 

A. Inventory Report [Aligned to any Countries standards] 
B. Inspection Report  [Aligned to any Countries standards]
C. Bridge Historical narrative 
D. GABM analytical results [Deterioration modelling, BSL, ABSL, and MSL defined]
E. Estimate of Rehabilitation Cost 
F. Estimate of Resilience enhancement cost 
G. Probability of Bridge survival, Risk and Vulnerability Index report
H. Fund optimisation using the Multi-Criteria Decision-Making processes evolved by URG.

The generated reports are based on inputs which the Bridge Inspection Engineer has to submit to GABM and then proceed to  
provide inputs for estimation of costs leading to Fund optimisation for allocation set of most critical bridges. 










































































