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Updating Service Life Prediction Model through Integration of Sustainable Materials 

1. Objectives

The thesis aims to provide a comprehensive understanding of the influence of sustainable materials on concrete durability and an updated concrete service life prediction model capable of accurately estimating the performance of concrete structures incorporating sustainable materials. 

2. Project context and description
Concrete is the most used construction material in the world, however its production is an important contributor to CO2 emissions. Therefore, there is currently a shift towards using sustainable materials in concrete. On the other hand, the design of concrete service life presents one of the main aspects of the construction economy and sustainability. Designing concrete structures for an adequate period prevents early repair costs along with the associated functional costs. Concrete repair, in addition to being costly and avoidable in some cases, may be impossible to conduct in extreme cases. 

The concrete service life depends on different degradation processes that can affect the concrete, along with their interactions. Concrete degradations are in nature dependent on the surrounding environment which makes few degradations governing the concrete service life. Corrosion reinforcement is one of the major durability problems, it mainly occurs when the rebar in the concrete is exposed to the chlorides either contributed from the concrete ingredients or penetrated from the surrounding chloride-bearing environment. It is nevertheless not the only degradation phenomenon that concrete may endure in its lifetime. 
The influence of new sustainable materials on concrete durability and degradation processes remains insufficiently evaluated. Thus, the study focuses on updating an existing service life prediction model based on the chloride degradation process while taking into consideration sustainable products in concrete and a higher range of applicability of an existing model.

3. Methodologies and used techniques
1. Conduct a comprehensive literature review:

· Durability parameters affecting the service life of concrete
· Existing service life prediction models: input parameters, degradation process,… 
· Sustainable materials in concrete and relevant experimental studies

2. Review the existing service life prediction model

3. Conduct an experimental program on concrete mixes incorporating sustainable products and a wider range of concrete mixes

4. Update the existing model to include the effect of new sustainable products on the durability parameters and a wider range of concrete mixes
5. Validate the proposed model using existing field and laboratory data
4. Funding and duration 

This thesis is funded by ACTS and extends for 3 years starting September 2024. The thesis will be conducted in a co-tutelle program between the Lebanese University and a specific university in France. 
The scholarship consists to support the student during his stay in France.  Additionally, ACTS will pay the yearly registration fees for the universities of both countries and one plane ticket per year (Lebanon/France/Lebanon).
5. Candidate qualifications
· Master’s degree in research in civil engineering, from an accredited institution
· Strong analytical and problem-solving skills

· Ability to work well under pressure with exceptional commitment to deadlines

· Ability to work autonomously and as part of a team
· Excellent communication skills

6. Scientific valorization and perspectives

The results of this work will be the subject of participation in national/international conferences and scientific publications in international journals.
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