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Prediction of reinforced concrete durability based on whale

optimization algorithm—back propagation neural network
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Abstract: To enhance the durability of reinforced concrete through mix design, a whale optimization
algorithm—back propagation neural network model with a topology structure of 6-14-2 is designed. The
model dataset comprises 100 2 sets of data, with 60X 2 sets used for model establishment and 40*2 sets for
model validation. By comparing the predictive performance of the backpropagation neural network model
with the whale optimization algorithm—back propagation neural network model, it is evident that the whale

optimization algorithm significantly improves the predictive ability of the back propagation neural network
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model. The whale optimization algorithm—-back propagation neural network model predicts the mean values
of T, performance indicators as follows: R*=0.90, RMSE=33.92, MAPE=0.06, MAE=27.31; the
mean value of T, performance indicators as follows: R*=0.90, RMSE=29.75, MAPE=0.04, MAE=
23.81. Therefore, the whale optimization algorithm—back propagation neural network model can effectively
predict the durability of reinforced concrete.

Key words: civil engineering materials; durability of reinforced concrete; corrosion current density;

concrete damage degree; whale optimization algorithm—back propagation neural network
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Table 1 Mix ratio of concrete kg/m’
gl kU R MR BBK 0B KR SREESER
A 390 685 1165 0 0 0.40 C40
B 450 634 1167 0 0 0.35 C50
C 480 630 1137 0 0 0.32 C55
F-20 360 634 1167 90 0 0.35 C50
F-30 315 634 1167 135 0 0.35 C50
F-40 270 634 1167 180 0 0.35 C50

S-20 360 634 1167 0 90 0.35 C50
S-30 315 634 1167 0 135 0.35 C50
S-40 270 634 1167 0 180 0.35 C50
FS-15 315 634 1167 67.5 67.5 0.35 C50
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Fig.1 Schematic diagram of reinforced concrete specimen
25 B E R 130 pA/em?, B9 75 i 32 FH A , A 28 P
HEAEAN . 88 GB/T 50123—2019 il LI 75
TR A% JR R Ml DX ER 31 b, MR A R WAk 20 AR AR
AT PP B o R Ry B IE T R R D 134
g/L NaCl 55 23 g/L Na,SO, W & &b . AR
TIE R 95T A o S TR R A SR BT — R A
VR o E R AR R E TR R RO R R
AN IR B AE 8000 A .

B2 X4mEEETEE
Fig.2 Schematic diagram of accelerated corrosion
of specime

AR ¥ LA E A, YA B IR A B K OR
(Mass loss rate, MLR) 55 Hy 5 ] 3 2 X (1), A<
WFFE B S MLR B33 0. 506 HEAT — A8 A il ik

B 07 B 38 H ) R 74 he
— Am X Z X F (1)

M. X1
2 7 g 38 HUE ] (s ) 5 Aan SRy 5K A B9 5T 450 2K
i, g3 Z N RN R AL E AN, Z=2; F LR AR R
8, F=96 500 C/mol; My, 2y £k (¥ & /R i i, M.
=56 g/mol; IMHLIRE , [=20X10 A,

x2 HELTHESBEHEES
Table 2 Soluble salt composition in saline soil
A BT & &/ (mgekg ™) PR F o i/ (mgekg ) R/ %
s CO3™ HCO, SO~ cr (oF Mg*" Na +K* /
EiR T o £ 59 181 15 648 81016 5 840 397 22 887 12.603

1.3 SIERMR

B AE I 45 5 L ok FI 8 [ ZahnerE HL L%
T AR, 5 A6 50 A HC-C83 8 7 g il 3zt A 43 51 14
A7 F AL 2 D 5 7 S

H Ak 22 i F = MR R R, A f AR Ry i
TR B A L R SR R Ol 2 e R Al B R
98 R o WAkl 2 4R Ol 0.33 Haz, i 2K
0.334 mV/s, J& il s A7 59 4 5 [ o —200~200
mV., M GB/T 50344— 2019 5 T Ji& sh v, 3 55 )&
50 7 5 b s AR S O R (DL 3R 3) , B A 1 T
TR VBB o, G0 SR BN A IR B R Dl Y A
8] Tyo

3BTRS O AR ki R R R X R

Table 3 Correspondence between corrosion current

density and corrosion rate of steel bars
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