Journal of Structural and Construction Engineering, 9(7), 2022, pp. 183-204

Journal of Structural and
Construction Engineering

Construction Engineering

wlnd g Ju—gala g s

L9 0L Sigo WWW.jSce.ir

Journal of Structural and

Investigation of Mechanical Properties of Three-Component Concrete
Containing Microsilica ,Slag and Rice Husk Ash and Developing using Artificial

Neural Network Method

Mohammad Mehdi Roshani', Seyed Hamidreza Kargar*

1- Department of Civil Engineering, Kermanshah Branch, Islamic Azad University, Kermanshah, Iran.

ABSTRACT

The use of pozzolans to make concrete with suitable and durable mechanical
properties has found a special place in the last decade; because the use of these
materials reduces the consumption of cement and consequently reduces
environmental pollution. In the meantime, knowing the optimal amount as well as the
effect of pozzolans has been an important and challenging aspect that many
researchers have focused on. In this study, an attempt was made to make concrete
with suitable mechanical properties using three types of high-consumption pozzolans,
namely microsilica, rice husk ash and furncae slag. The compressive strength of 7, 28,
and 90 days, as well as the three-point flexural strength of the experiments, was
performed separately and in combination to investigate the effect of the use of these
pozzolans. In this study, a wide range of alternative values of pozzolan was
considered so that in addition to knowing how these pozzolanes are affected, the
optimal percentage for each of the pozzolanes used can also be determined.
Experimental results have shown that the effect of using microsilica separately from
furncae slag is more severe. In addition, the effect of the utilization of pozzolans in
combination is positive in improving the compressive strength of concrete specimens
and only reduces the compressive strength at an early age. With the exception of
samples containing low levels of pozzolan, other specimens cause a decrease in
compressive strength at an early age. The potential for pozzolans can be an important
factor in reducing resistance to overus. The electrical resistance of concrete samples
containing pozzolan was higher than the control specimen, which indicates a denser
structure of concrete at the age of 90. The proposed artificial neural network based
on the experimental data was able to predict the compressive strength of concrete
containing different pozzolan in various ages.
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F.A. CA. w RHA GGBFS microsilica cement ook el &,
993 816.8 224 0 0 10 440 S2.5 1
993 816.8 224 0 0 20 430 S5 2
993 816.8 224 0 0 40 410 S10 3
993 816.8 224 0 0 60 390 S15 4
993 816.8 224 0 0 80 370 S20 5
993 816.8 224 0 40 0 410 G10 6
993 816.8 224 0 80 0 370 G20 7
993 816.8 224 0 120 0 330 G30 8
993 816.8 224 0 160 0 290 G40 9
993 816.8 224 0 10 10 440 $2.5G2.5 10
993 816.8 224 0 20 20 430 S5G5 11
993 816.8 224 0 40 40 410 $10G10 12
993 816.8 224 0 60 60 390 S15G15 13
993 816.8 224 0 80 80 370 $20G20 14
993 816.8 224 20 0 0 430 R5 15
993 816.8 224 40 0 0 410 R10 16
993 816.8 224 60 0 0 390 R15 17
993 816.8 224 80 0 0 370 R20 18
993 816.8 224 160 0 0 290 R40 19
993 816.8 224 10 10 10 420 S2.5R2.5 20
993 816.8 224 20 20 20 390 S5R5 21
993 816.8 224 40 40 40 370 S10R10 22
993 816.8 224 60 60 60 270 S15R15 23
993 816.8 224 80 80 80 210 S20R20 24
993 816.8 224 20 20 0 410 R5G5 25
993 816.8 224 40 40 0 370 R10G10 26
993 816.8 224 60 60 0 330 R15G15 27
993 816.8 224 80 80 0 290 R20G20 28
993 816.8 224 14 14 14 408 R3.583.5G3.5 29
993 816.8 224 28 28 28 366 R7S7G7 30
993 816.8 224 40 40 40 330 R10S10G10 31
993 816.8 224 60 60 60 270 R15515G15 32
993 816.8 224 0 0 0 450 Control 33
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Mixture Slump (cm) Mixture Slump (cm)
Control 11 S5G5 9
S2.5 11 S10G10 12
S5 10 S15G15 10
S10 10 S20G20 8
S15 9 S2.5R2.5 11
S20 11 S5R5 10
G10 8 S10R10 12
G20 12 S15R15 10
G30 10 S20R20 8
G40 9 R5G5 9
R5 9 R10G10 10
R10 8 R15G15 8
R15 7 R20G20 10
R20 7 S3.5R3.5G3.5 9
R40 8 S7TR7G7 8
S2.5G2.5 10 S10R10G10 7

S15R15G15 8
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Neural network MLP
Number of neurons in the input layer 5
Number of neurons in the first hidden layer 14
Number of neurons in the output layer 1
Number of epochs 156
Activation function of neurons in hidden layers Tansig
Activation function of neurons in input and output layers Purelin
Method of training Levenberg-Marquardt

Best Validation Performance is 0.0095609 at epoch 7
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