%49 K % 54 AfE Tl K FFIRCE A F R Vol. 49 No. 5
2026 45 F  JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE)  May 2026

DOI:10. 3969/j. issn. 1003-5060. 2026. 05. 019
BE T FRAR 22 0 28 1) B 41 28 TR 55 1 4 fiE L A2 4

kBB, ® om0, EEEL. AR . Sy
. AT RS EREGKF TREEE, L8 AL 230009; 2. 2R TREH S B2 A EALRE L8 A8 230009; 3. K
PERMERR R 525 & HF T TR RO 28 A 230009)

B B CEETERME M4 (convolutional neural network, CNN) 7 57 F0 21 2 1R ¢ + 375 1 L P He o B I
BEZLAT 5 BE A FUNAR T, BT SCRRIRAFEE ST T 294 G ANET kR Bt 4 R 2H Rl R P REBCHE B 22 LUK K
L P EE AT A AR FRIB B AT AR AR L R KGR S 4 S A TR i AR St DU 2T 2 TR O - R B
R 5 B RN 2 i o B o a4 R DA T AR 1R 22 (root mean squared error, RMSE) | 314 4 %} 12 2% (mean
absolute error, MAE) . SE-31 2212 2% (mean bias error, MBE) fllgt 5 258 R> N1EW 18 45 » 405 55 T00 00 455 7Y 1) o
BPEFI T SENE . S523RBS R A% 4k P 28 B 4% (back propagation neural network, BPNN) | 3¢ 45 ] 4 [1] )
(support vector regression, SVR) . B Zx K (random forest, RF) F142 [i1] 3 1 28 ] 2% (radial basis function neu-
ral network, RBFNN)AH Lt , 5 F CNN @7 PR ET 4 TR B5E - 000 A TOKS B A &5 V2 AL RE T ik . SR SHAP
(SHapley Additive exPlanations) J5 35704 T T AR GE - 3175 5 0 om 5 A0 BT 2850 h ok 1 1) fUsk 5 25
TERFFHEXT BFRPERE R EAATEN . XTS5 R0 Ja S S A T 2P e 77 R A B 2F i VR e e & LL AR fk ik
THEAHMKYE A B T4 5 LR S A LI

KB ETAM LML (CNND 5 IR LT LR IRBE 4 s PHE E  5  s PERE T

hE %S TUS28. 572 X ERAR SRS A X EHS:1003-5060(2026)05-0711-10

Convolutional neural network-based model for predicting
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Abstract: In this paper, a prediction model for slump, compressive strength, and splitting tensile strength of
steel fiber reinforced concrete is established by employing the convolutional neural network(CNN). Initially,
a comprehensive database was constructed, comprising 294 distinct datasets of steel fiber reinforced concrete
material compositions and their corresponding performance metrics, collated through extensive literature re-
view. The input parameters of the model encompassed the water-to-cement ratio, sand rate, steel fiber vol-
ume fraction, steel fiber length-to-diameter ratio, and the dosage of water reducing agents. In contrast, the
output variables were the slump, compressive strength, and splitting tensile strength of the steel fiber rein-
forced concrete. Subsequently, the precision and robustness of the model were evaluated using various statis-
tical metrics, including root mean squared error (RMSE), mean absolute error (MAE), mean bias error
(MBE), and the coefficient of determination(R?). The findings revealed that the CNN-based prediction model

for steel fiber reinforced concrete significantly outperformed alternative models such as back propagation neural
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network(BPNN) , support vector regression(SVR), random forest(RF), and radial basis function neural net-

work(RBFNN) in terms of accuracy and generalization capability. Finally, the SHapley Additive exPlanations

(SHAP) method was employed to scrutinize the influence of each variable on the target performance attrib-

utes, namely the slump, compressive strength, and splitting tensile strength. The insights garnered from this

study provide a foundational basis for the optimization of steel fiber reinforced concrete mix designs to meet

multifaceted performance demands, thereby contributing valuable insights to the domains of engineering prac-

tice and structural design.

Key words: convolutional neural network (CNN) ; steel fiber reinforced concrete; slump; strength; perform-

ance prediction
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