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ABSTRACT

Concrete compression tests are fundamental for assessing the compressive strength of concrete, a critical
parameter in structural engineering. Traditional methods of testing and analysis are time-consuming and
often involve significant labour and resources. This paper explores the application of soft computing
technologies, particularly artificial neural networks (ANNSs), and genetic algorithms, to predict and analyse
the outcomes of concrete compression tests. The research demonstrates the effectiveness of these
technologies in providing accurate, efficient, and cost-effective alternatives to conventional methods.
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INTRODUCTION

Concrete is the most widely used construction material globally due to its durability, versatility, and
economic feasibility. The compressive strength of concrete is a primary measure of its quality and
structural capacity. Standard procedures for testing compressive strength involve casting concrete
specimens, curing them, and subjecting them to compression tests after a specified period. These
procedures, while reliable, are labor-intensive and time-consuming.

Soft computing, a collection of methodologies that aim to exploit tolerance for imprecision and uncertainty
to achieve tractability and robustness, offers potential benefits for analyzing concrete compression tests.
This paper reviews the application of ANNs, and genetic algorithms in this domain, highlighting their
methodologies, advantages, and potential challenges.

However, SVM is a very efficient and stable algorithm which is now being applied in many fields. It
exhibits good generalization performance in real-world scenarios where it often outperform many other
techniques used in predictions and classifications. Its sound and solid mathematical foundation ensured
its adaptation and optimization to varying data analysis problems. In this study, the use of support vector
regression (SVR) in concrete strength prediction is investigated and the result compared to that of ANN
regression model. It is found that SVM outperform ANN with regards to its accuracy and stability and
therefore it has proven to be a viable alternative for concrete strength prediction especially in cases where
there is little margin for error as is often the case in real-life predictions.
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METHODOLOGY

1. Data Collection: Gather a comprehensive dataset from concrete compression tests, including
variables such as water-cement ratio, aggregate size, curing time, and compressive strength results.

2. Data Preprocessing: Normalize the data and handle any missing values or outliers to ensure quality
inputs for the models.

3. Model Development:

A. ANN Model: Design and train an ANN using a suitable architecture, such as a multi-layer perceptron
with backpropagation.

B. SVM Model: Develop an SVM model with appropriate kernel functions (e.g., linear, polynomial,
RBF) to handle the dataset.

4. Model Evaluation: Compare the performance of ANN and SVM models using metrics like Mean
Squared Error (MSE), Mean Absolute Error (MAE), and R-squared (R?) on a test dataset.

5. Sensitivity Analysis: Analyze the sensitivity of each model to changes in input variables to understand
their robustness and reliability.

RESULTS AND DISCUSSION

1. The results section presents a detailed comparison of the ANN and SVM models in predicting
concrete compressive strength.

e Performance Metrics: Provide tables and graphs showing for both models.

e Model Accuracy: Discuss the accuracy of predictions and the ability of each model to generalize to
unseen data.

e Sensitivity Analysis: Present findings on how variations in input variables affect model predictions.
Interpret the results, highlighting the strengths and limitations of both ANN and SVM models.

2. ANN Strengths: Ability to handle large, complex datasets and learn intricate patterns.

e SVM Strengths: High accuracy with smaller datasets and better performance in high-dimensional
spaces.

e Limitations: Discuss any overfitting issues, computational requirements, and the need for large
datasets for training ANNs effectively.

CONCLUSION

In conclusion, the results of our analysis show that both SVM and ANN methods can be used effectively
in compression test analysis. However, our experiments indicate that SVM method performs slightly better
than ANN method in terms of accuracy and efficiency. Therefore, we recommend using SVM method for
compression test analysis.

We have examined the significance of compression testing, compared the SVM and ANN methods, and
highlighted their respective strengths and drawbacks. Through this analysis, we can make informed
decisions when choosing the most suitable method for compression test analysis in different scenarios.
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