Hans Journal of Civil Engineering =K T'#%, 2025, 14(5), 962-969 Hans XM
Published Online May 2025 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.145104

ETGA-BPHEMENZERTRER LT HMERE
T

FARE, B O, FRR
bR T R TR ABE, ba

Weks H . 20254F4H6H: FHBEM: 20254F4H27H; KA AEHM: 20254E5H8H

HE

BRAARRE MR BO TN RGN EEE., BRIERA. RALHZEENENSZEBRIR
B, BEEERNEN. PMABEHEIE(GARILBPHE ML KK LM K MERNEMBE, FAAEFE
HHREE . i GA-BPHE W SRR T & kRS L B MR &, PR R AT GRS
RY, GA-BPHEMBBEELTERERINERE. BiER. MAKNTEYIEERN B i5 HAHXEHE
0.94DL_E; GA-BPHIZ: P4 AH B M 45 5 FT 78 M RMSEE AIMAEE 315 T BPM & 44 ; GA-BPH 4 M 4
BRI F BT A8 I TRIUE 55 B S24E 1A P52 255 0.759 . GA-BPH 2 N 4% b ik 5 A 1 1t T 0 42 B o H IR vk
TREERE .

eI 4L
GA-BPHEM %%, ZErhERL, i E

Prediction of Elastic Modulus
of Lightweight Aggregate
Concrete Based on GA-BP
Neural Network

Zongming Su’, Yi Sui*, Weiye Huang

School of Civil Engineering, Beijing University of Technology, Beijing

Received: Apr. 6, 2025; accepted: Apr. 27", 2025; published: May 8", 2025

AR
FERER

SCEF| M UARE, FEZE, BN T GA-BP RIS KRR L E BRI D). HAR TR, 2025, 14(5): 962-
969. DOI: 10.12677/hjce.2025.145104


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.145104
https://doi.org/10.12677/hjce.2025.145104
https://www.hanspub.org/

Abstract

The prediction of the elastic modulus of lightweight aggregate concrete holds significant importance for
optimizing material mix ratios, reducing engineering costs, enhancing structural safety, and promoting
green building development. This study applies the Genetic Algorithm (GA) to optimize the network
structure, weights, and thresholds of the BP neural network, thereby improving its prediction accuracy.
The GA-BP neural network model is employed to predict the elastic modulus of lightweight aggregate
concrete, followed by model evaluation and application. Results demonstrate that the correlation coef-
ficients between targets in the training set, validation set, test set, and complete dataset all exceed 0.94
after GA-BP model training. The Root Mean Square Error (RMSE) and Mean Absolute Error (MAE) values
obtained from the GA-BP neural network predictions are lower than those of the conventional BP neural
network. The average error between predicted values and actual measurements in model applications
reaches 0.759. These findings indicate that the GA-BP neural network can achieve relatively accurate
predictions for the elastic modulus of lightweight aggregate concrete.
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Figure 1. Network structure
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Figure 2. Establishment process of GA-BP neural network
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Figure 3. Correlation between data
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Figure 4. Comparison of GA-BP neural network prediction results and RMSE calculation
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Figure 5. Comparison of BP neural network prediction results and RMSE calculation
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Figure 6. Prediction results
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