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Deriving the Soil Ground Profiles Based on
Artificial Intelligence Models

1. Objectives

The thesis aims to develop accurate and robust prediction models for soil profiles in the
geotechnical field for a specific region, using data analysis techniques and machine learning
algorithms.

2. Project context and description

Artificial intelligence is a branch of computer science that consists of creating software,
applications, and smart machines able to perform tasks usually requiring human intelligence.
Machine learning is a branch of artificial intelligence and computer science that consists of
using data and algorithms to accurately predict outcomes by imitating the way humans learn.
The machine learning algorithms use historical data as input and predict new output values
without being explicitly programmed to do so.

Machine learning prediction models are now being used in the construction industry in the
prediction of concrete and soil properties, reducing in this way the construction cost and time.
This study focuses on the prediction of soil profiles in a specific location zone by using
machine learning models. Having the potential to revolutionize geotechnical engineering
practices, the results of this study will be used to improve site characterization, support
decision-making in the geotechnical field, and enhance project efficiency.

3. Methodologies and used techniques

1. Literature review:
- Conventional experimental methods for determining soil profiles in the geotechnical
field
- Existing prediction models for determining geotechnical properties and soil profiles in
the geotechnical field
- ldentification of gaps, challenges, and potential research areas for developing soil
profiles prediction models
2. Collecting datasets of soil profiles from various projects in the studied zone
3. Preprocessing the data to ensure quality and compatibility
4. Developing and comparing machine learning predictive models using different algorithms
5. Evaluation of the performance of the most suitable modeling technique
6. Assessment of the importance of the model in geotechnical engineering practices: site
geotechnical characterization, foundations design, time and cost effect, ...
Case studies
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4. Funding and duration

This thesis is funded by ACTS and extends for 3 years starting September 2023. The thesis
will be conducted in a joint program between the Lebanese University and a specific
university in France.

5. Candidate qualifications

- Master’s degree in research, from an accredited institution, in civil engineering,
geotechnical engineering, or any related discipline

- 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.



