21581521 El\‘ﬂ%%ﬂ')ﬂiﬁ&lq@lﬂ’]ﬁﬂ’]i‘lﬂﬂ (Thai Industrial Engineering Network Journal)

NSRRI LNIIDATAIADWNININ LFUSATLNWAAILFNNITNADND LTS
17 ° [ ' [} ' < A
LWNA DL mwsuﬂizqnm“lﬁmﬁunamwamaﬂasm
Predicting Compressive Strength of Hybrid Cement Concrete Using Multiple

Linear Regression Sustainable Construction Application
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Abstract
This study investigates the compressive strength of concrete using hybrid cement as a binding

material, which offers the advantages of lower energy consumption and reduced carbon dioxide emissions
during production. The study examines concrete mixtures using Portland and hybrid cement under varying
curing times. The primary objective is to develop a predictive model for concrete compressive strength using
multiple linear regression analysis and to identify factors influencing compressive strength by comparing the
predicted results with laboratory test data. The findings reveal that concrete using hybrid cement shows
compressive strength trends similar to Portland cement concrete. Hybrid cement concrete exhibits higher
compressive strength with increased curing time than Portland cement concrete. Furthermore, statistical
analysis indicates that the predictive model can accurately forecast compressive strength with 92.00%
accuracy, with curing duration and water-to-cement ratio identified as the most significant factors. This study
provides a valuable reference for developing sustainable concrete and has applications in building
construction and infrastructure development.
Keywords: Compressive strength, Hybrid cement, Multiple Linear Regression, Eco-friendly
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7 13.1 133.2
28 19.0 193.9
HC18
60 217 221.7
90 23.1 2354
7 17.9 182.9
28 25.7 262.5
HC25
60 29.3 299.2
90 31.8 3241
7 228 232.5
28 33.2 339.0
HC32
60 37.6 383.6
90 39.2 399.5
7 28.4 290.0
28 412 420.5
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60 46.4 472.7
90 48.1 490.5
7 13.6 138.5
28 19.4 197.4
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60 214 218.0
90 22.5 2294
7 18.4 187.8
28 26.2 266.8
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60 28.9 294.5
90 31.0 316.1
7 234 238.2
28 33.8 345.1
PC32
60 37.2 379.1
90 38.5 392.2
7 28.9 295.1
28 419 426.9
PC40
60 45.9 467.8
90 4756 485.2
1 .
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Model Summary

Adjusted R Std. Error of the

Model R R Square Square Estimate
1 8047 646 642 6.07298
2 960° 822 .920 2.86753

a. Predictors: (Constant), WC
b. Predictors: (Constant), WC, Day
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(Z)Iﬂmﬁ WC wanafiefnvad X, Wiy -77.897

WaT X, fia @1we9 Day YN 0.168 Tagdasi
(Constant) ddviny 62.851 Faudazanlugunisi
) lénasntanuuusaasiiass 1u3ﬂﬁ 6 aaaNil
Unstandardized B Lﬁaﬁ%’]im’] A1 p-value SV LRGE)
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y=62.851-77.897x, +0.168x, (2)

lagfl y ded1i1895uusIda (MPa) X, do
o ' -] ~ & a '
dandwindadudiund uaz x, AseryniTdy
(W)

ANOVA®

Sum of
Model Squares df

1 Regression 5251.749 1 5251.749 142.397 <.001°

Mean Square F Sig.

Residual 2876.726 8 36.881
Total 8128476 79
2 Regression 7495.326 2 3747.663 455.769 <.001°
Residual 633.150 v 8.223
Total 8128476 79

a, Dependent Variable: CS
b. Predictors: (Censtant), WG
6. Predictors: (Constant), WC, Day
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Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t sig

(Constant) 70.618 3.478 20306 <00
we -77.887 6528 -804 11833 <001
2 (Constant) 62.851 1.708 36.795 =001
we 77.897 3.082 -804 25272 <001
Day 168 010 25 16518 <0

a. Dependent Variable: CS
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