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Abstract The strength of concrete is affected significantly not only by the internal influence factors of cement, water,
sand, aggregate, and admixture, but also by the external influence factors of concrete placement delay and curing
temperature. The objective of this research was to predict the concrete strength considering both the internal and
external influence factors when concrete is placed at the construction site. In this study, a concrete strength test was
conducted on the 24 combinations of internal and external influence factors, and a neural network model was
constructed using the test data. This neural network model can predict the concrete strength considering the external
influence factors of the concrete placement delay and curing temperature when concrete is placed at the construction
site. Contractors can use the concrete strength prediction neural network model to make concrete more robust to
external influence factors during concrete placement at a construction site.

Keywords : Concrete mix design, internal influence factor, external influence factor, neural network model, concrete
strength prediction
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Fig. 1. Research procedure
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Fig. 2. Combination of concrete mix design
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Table 1. Performance analysis considering internal and
external variables in concrete mix design

Internal variable External variable
. Concrete Concrete
No. | S/A ratio | Admixture tergll)];gtgure placement strength
(%) (kg/m’) oC  delay (MPa)
time (min)
1 47.0 1.2 15 0 17.89
2 47.0 1.2 15 30 16.33
3 47.0 1.2 15 60 15.86
4 47.0 1.2 25 0 21.83
5 47.0 1.2 25 30 20.68
6 47.0 1.2 25 60 20.33
7 47.0 1.6 15 0 19.98
8 47.0 1.6 15 30 18.90
9 47.0 1.6 15 60 16.52
10 47.0 1.6 25 0 26.40
11 47.0 1.6 25 30 22.73
12 47.0 1.6 25 60 22.53
13 51.7 1.2 15 0 17.41
14 51.7 1.2 15 30 15.12
15 51.7 1.2 15 60 15.53
16 51.7 1.2 25 0 19.49
17 51.7 1.2 25 30 20.88
18 51.7 1.2 25 60 20.02
19 51.7 1.6 15 0 19.30
20 51.7 1.6 15 30 17.92
21 51.7 1.6 15 60 17.61
22 51.7 1.6 25 0 2524
23 51.7 1.6 25 30 23.07
24 51.7 1.6 25 60 22.67
1) Levels for design parameters:
S/A ratio level (1)->47.0%; Level (2)->51.7%
Note: Admixture Level (1)->1.2(kg/m’); Level (2)->1.6(kg/m’)
2) Levels for external factors:
Delay time Level (1)->0min; Level (2)->30min; Level (3)->60min
Curing temperature Level (1)->15°C; Level (2)->25°C
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Fig. 3. Neural network model architecture
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