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Prediction of Water Resistance of Magnesium Oxychloride Cement
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Abstract: In order to quickly and accurately obtain magnesium oxychloride cement concrete (MOCC) proportions
with excellent water resistance, a particle swarm optimization back propagation neural network (PSO-BPNN) model
with a topology of 4-10-2 was designed. The input layer parameters of the above model were n(MgO)/n(MgCl,) ,
{ly ash content, phosphoric acid content, and phosphate fertilizer content. The output layer parameters were MOCC
compressive strength and softening coefficient. The model establishment data set contained 144 groups, including
100 groups of training set data, 22 groups of validation set data, and 22 groups of test set data. The results show
that the mean value of each evaluation parameter in the prediction of compressive strength using the PSO-BPNN
model are coefficient of determination R*=0.99, mean absolute error Sy,;=0.52, mean absolute percentage error

Suare=—1.11, and root mean square error Syys:=—0.73. The mean value of each evaluation parameters in the prediction
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of softening coefficient are R*=0.99, Sy,s=0.44, Syare =1.29, and Syys:=0.62. This indicates that compared to
the BP neural network (BPNN) model, the PSO-BPNN model has a strong ability to predict dual parameters and

can be used for both forward design and reverse guidance of MOCC mix proportions.

Key words : magnesium oxychloride cement concrete; water resistance; compressive strength; softening

coefficient; PSO-BPNN
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®1 MOCCHIE&LL
Table1 Mix proportions of MOCCs

Unit: kg/m’
Group No.  Specimen No. MgO MS AE SD FA PA PF WRA
A-0 389.00 301.00 1162.00 625.00 0 4.58 0 16. 02
A-1 389.00 301.00 1162.00 625.00 34.32 4.58 0 16. 02
A A-2 389. 00 301.00 1162.00 625. 00 68. 64 4.58 0 16.02
A-3 389. 00 301.00 1162.00 625.00 102. 96 4.58 0 16.02
B-0 389. 00 301. 00 1162.00 625.00 0 0 9.15 16.02
B-1 389.00 301.00 1162.00 625.00 34.32 0 9.15 16.02
. B-2 389.00 301. 00 1162.00 625.00 68. 64 0 9.15 16.02
B-3 389.00 301.00 1162.00 625.00 102. 96 0 9.15 16. 02
C-0 389.00 271.00 1162.00 625.00 0 4.58 0 16. 02
. C-1 389.00 271.00 1162.00 625.00 34.32 4.58 0 16.02
¢ C-2 389. 00 271.00 1162.00 625. 00 68. 64 4.58 0 16.02
C-3 389.00 271.00 1162.00 625. 00 102. 96 4.58 0 16.02
D-0 389. 00 271.00 1162.00 625.00 0 0 9.15 16.02
D-1 389. 00 271.00 1162.00 625.00 34.32 0 9.15 16.02
P D-2 389.00 271.00 1162.00 625. 00 68. 64 0 9.15 16.02
D-3 389.00 271.00 1162.00 625.00 102. 96 0 9.15 16. 02
E-0 389.00 246.00 1162.00 625.00 0 4.58 0 16. 02
. E-1 389.00 246.00 1162.00 625.00 34.32 4.58 0 16. 02
. E-2 389. 00 246.00 1162.00 625. 00 68. 64 4.58 0 16.02
E-3 389. 00 246.00 1162.00 625. 00 102. 96 4.58 0 16.02
F-0 389.00 246.00 1162.00 625.00 0 0 9.15 16.02
F-1 389.00 246.00 1162.00 625.00 34.32 0 9.15 16.02
: F-2 389.00 246.00 1162.00 625.00 68. 64 0 9.15 16.02
F-3 389.00 246.00 1162.00 625.00 102. 96 0 9.15 16. 02
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Fig.1 Structure diagram of BPNN model
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Fig. 2 Compressive strength and softening coefficient of MOCC
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