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OPINION 

One of the most threatening durability issues faced 

by reinforced concrete structures around the world 

is the corrosion of steel reinforcement bars [1]. 

Buildings, bridges, dams, tunnels, concrete 

pavements, marine structures, coastal platforms etc. 

all are compromised by the corrosion of rebars. In 

spite of extensive research work done in the field of 

corrosion, there is a clear lack of unified durability 

design for corrosion in the global framework. Due to 

this reason, the world is still unable to completely 

control this issue comprehensively in a unified 

manner. Therefore, the need of the hour is to come 

up with a Global Unified World Corrosion Map 

(GUWCM) for steel reinforced concrete structures. 

This global corrosion mapping will surely help a lot 

in better corrosion management for civil 

infrastructure throughout the world in a unanimous 

way. Although corrosion maps have been developed 

in the past [2-8]. But there exists a difference of 

opinion among them. Also, some corrosion maps are 

created only for certain countries, regions or some 

specific materials and environmental conditions. An 

international platform is needed to integrate all the 

existing corrosion maps w.r.t environment, material 

as well as performance. This will be a huge 

contribution to the research, guidance, design, codes 

and policy making for corrosion resilient steel 

reinforced concrete infrastructure.  

Problem Identification: Divided Information in a 

Connected World 

The major problem is that all the corrosion 

assessment approaches are primarily regional or 

national. Countries that have strong research 

infrastructure have developed their own corrosion 

maps as per their local environmental exposure 

conditions, climate and service requirements. On top 

of that these efforts in various regions of the world 

are divided and not interconnected. This causes lack 

of standardization framework and incompatibilities 

of methodologies across the borders. At the same 

time several other middle- and low-income regions 

of the world do not have corrosion maps at all. They 

don’t even have the basic corrosion database for 

their country. This all results in the incomplete or 

inappropriate application of corrosion data. 

Corrosion engineers and decision makers are unable 

to come up with appropriate corrosion models. This 

leads to under designed reinforced concrete 

infrastructure for corrosion resulting in unexpected 

failure of the structures and/or much increased 

maintenance costs. This put to risk the human safety 

and burden on the municipal budget. All this disrupts 

the development of the country. In addition to these 

factors, there are climate change alerts, rising 

temperature, variations in the moisture and increase 

in sea level etc. All this results in the existing 

corrosion models becoming outdated calling for the 

need of an urgent and unified update. Partial and 

fragmented understanding of the corrosion is 

dangerous and cannot be replied upon.  

Need for a Unified World Corrosion Map 
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All the above said issues can be dealt by a single 

solution which is the development of a unified world 

corrosion map. It would serve a common platform to 

link the diversified corrosion database into a 

coherent and dynamic representation for this global 

risk of corrosion in RC structures. What needs to be 

incorporated in this map includes a) environmental 

variables (chloride ions, humidity, moisture, 

temperature, carbon dioxide concentration) [9-10], 

b) material availability (type of steel rebars, 

concrete, their chemical composition, SCMs, 

inhibitors and coatings) [11-14], c) attributes of 

reinforced concrete (depth of cover, mix design, 

corrosion protection methods), d) data from the field 

(measurement of degradation, failures and history of 

inspection) etc. With the availability of all this data 

it will be possible for the corrosion engineers to 

manage corrosion at any location in the map 

worldwide. It will also help in the development of 

corrosion benchmarks and standardization of the 

criteria. Gap in knowledge and research would be 

visible to identify. The policy makers and investors 

would be able to make the right decisions for the RC 

asset management.  

Benefits for the World  

The GUWCM’s impact would go to all including the 

engineers, researchers, scientists and the society 

overall for multiple domains. The corrosion 

engineering practice will become global by the use 

of data driven technologies to mitigate corrosion. 

The advancement in research would be universal. 

The standardized data would support the machine 

learning, deep learning and artificial neural 

networks resulting in AI-corrosion models [15]. The 

governments would benefit by the proper policy and 

planning to manage the corrosion in RC 

infrastructure by identifying the high-risk corrosion 

zones. The map would also serve the education and 

capacity building by educating the students and 

engineers.  

Future Challenges 

The vision of GUWCM is no doubt very ambitious 

and challenging. It requires specified data standards, 

protocols for measurement as well as the 

collaborative works for all the institutions and 

nations around the world. The challenges to 

overcome may include the ownership of data, the 

quality control and the framework for all the 

countries and regions. Collection and synthesis of 

global research data in real time and space domains, 

gathering geological information w.r.t the corrosion 

mapping, worldwide quality control and updating all 

the items up to state of the art will all be very 

challenging. The international cooperation among 

all the nations for collection of all the complex RC 

infrastructure data for each one of them will not be 

an easy task although doable, feasible and very 

impactful. Advanced technologies will be needed 

for the smart remote sensing and sensor networks, 

GIS and the cloud-based programs. An overall 

collective will power is needed by all the 

researchers, engineers, professionals, industries, 

institutions as well as the funding agencies globally. 

Call for Action 

In this era of inter-connected and shared 

development, the GUWCM for steel-reinforced 

concrete structures should be recognised as a 

universal need and priority. The call of the hour is 

for the international standard organizations such as 

the NACE, ISO, RILEM, ASTM, ACI and JCI to 

intervene and accomplish this task. All the 

universities and research facilities should contribute 

to the data sets, latest models and expertise in the 

area of corrosion. The industry leaders and high-tech 

giants must intervene for the development of 

successful practical applications and co-funding this 

corrosion research mega project. In addition to 

these, all the governments should also play their role 

to support the development of GUWCM for 

combating the corrosion related durability issues of 

steel reinforced concrete structures for the 

generations to come.
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