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INTRODUCTION & AIM

Lightweight aggregate concrete (LWAC) is a practical alternative to conventional concrete in civil engineering, offering advantages such as
reduced density, enhanced insulation properties, and improved seismic performance. However, segregation during compaction remains a
limitation, potentially leading to non-uniform material distribution and decreased compressive strength (CS). To address this, fresh-state
behavior must be carefully controlled, and non-destructive evaluation techniques are essential. Among these, ultrasonic pulse velocity (UPV)
stands out as a simple and effective method for detecting segregation, discontinuities, and internal variations in LWAC [1].

OBJECTIVES:

» To develop an interpretable deep learning model to predict the CS of LWAC from UPV and mix-related parameters.

» To integrate explainability methods that show which factors influence predictions.

» To apply unsupervised analysis to reveal hidden patterns in LWAC behavior.

METHOD
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o LWA-PD (p = 0.708) and DD (p = 0.649) -
strongest positive predictors of CS.

o Other relevant correlations: LWAC-FD with DD
(p = 0.646) and PWV (p = 0.520).

RESULTS & DISCUSSION

Comparison of average test metrics with
established results in the literature [2]:
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Data & preprocessing:
Monte Carlo CV (75/25)
Min-max normalization[0,1]
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(best mixes: higher CS, DD and LWA-FD -
denser structure).

2 - Slightly decreases CS prediction
(intermediate group).
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(weakest mixes: lowest CS and LWA-PD,
slightly higher SI).

predictive performance and uncover patterns in
concrete cores.
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