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Axial Compression Bearing Capacity Prediction
of RPC Filled Circular Steel Tube Stub Columns
Based on SSA-BP Neural Network

BU Liangtao ,HONG Junpeng

(College of Civil Engineering , Hu'nan University , Changsha, China,410082 )

Abstract ; The nonlinear mapping relationship between the axial compression bearing capacity of
reactive powder concrete ( RPC) filled circular steel tube stub columns and various influencing
factors is studied to establish a high-precision bearing capacity prediction model. The sparrow
search algorithm ( SSA ) is introduced to perform global optimization of the initial weights and
thresholds of the BP neural network ; based on 155 sets of experimental data,the SSA-BP neural

Yfs HHA.2022 - 11 —09
E£TH xR AREFIE4ETH (52178206)
EERIN: M REBk(1963—) , B, #87, Mt FENF H AR TG R KO E k5 0wt



588 Tk B SOR S e AR (A R R SE R 5539 %

network model is established and trained to predict the axial compression bearing capacity of RPC
filled circular steel tube stub columns; the prediction results of SSA-BP neural network are
compared with those of BP neural network, BP neural network optimized by genetic algorithm
(GA) and representative formulas. The prediction accuracy of SSA-BP neural network model is
79.05% and 35.62% higher than that of BP neural network and GA-BP neural network
respectively,,and the single run time is 44.34% less than that of GA-BP neural network; the
average error of SSA-BP neural network is 3.66% , which is much lower than the formula
prediction error. SSA-BP neural network can predict the axial compression bearing capacity of RPC
filled circular steel tube stub columns with high accuracy, which provides a new method for
studying the bearing capacity of RPC filled circular steel tube stub columns.

Key words sparrow search algorithm; BP neural network optimization; RPC filled circular steel

tube column ;bearing capacity
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Table 1 The axial compression experimental data of RPC filled circular steel tube stub columns

Fe D/mm t/mm L/mm fy/MPa f./MPa N,/kN Fe
1 133. 00 3.00 400. 00 290. 00 109. 00 2 000. 00
CHR[14]
22 133. 00 12. 00 400. 00 336. 00 154. 00 3 650. 00
23 133. 00 4.50 400. 00 330. 00 152. 00 2 118. 60
CHR[15]
42 133. 00 10. 00 400. 00 312. 00 127. 00 3 057. 00
43 121. 00 6. 00 450. 00 316. 00 85. 40 1 905. 00
SCHR[16]
54 152. 00 5.00 450. 00 321. 60 113. 60 2 916. 00
55 151. 00 1.00 438. 00 250. 00 155. 40 1 700. 00
SCHR[17]
72 133. 00 3.50 400. 00 289. 10 167. 10 2 565. 00
73 110. 00 5.00 300. 00 310. 00 115. 80 1 580. 00
CHR[ 18]
89 110. 00 5.00 300. 00 320. 00 149. 30 1 734. 00
90 102. 00 1.00 324.00 328. 00 131. 00 1 310. 00
CHR[19]
111 130. 00 3.00 455. 00 315. 00 150. 00 2 467. 00
112 121. 00 6.00 450. 00 316. 00 75. 00 1 933. 00
SCHR[20]
123 152. 00 5.00 450. 00 322.00 100. 00 2 920. 00
124 133. 00 4.50 400. 00 351. 00 85.00 1 817. 00
SCHR[21]
143 133.00 12. 00 400. 00 402. 00 85. 00 3 262. 00
144 140. 00 5.00 420. 00 389. 40 118. 60 3 658. 80
SCHik[22]
155 140. 00 16. 00 420. 00 348.10 118. 60 4539.20
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Table 2 Statistic results of parameters in the data set
it D/mm t/mm L/mm fy/MPa f./MPa N,/kN
I KA 152. 00 16. 00 484. 00 402. 00 167. 10 4 627.70
/ME 102. 00 1.00 300. 00 244.90 75.00 1 162.00
SEHE 128.26 5.84 408. 81 321.90 124. 98 2 440. 28
b2 12. 64 2.96 47.53 30. 11 27.59 722. 60
BRERK 0.098 5 0.506 7 0.116 3 0.093 5 0.220 8 0.296 1
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Fig.1 Frequency distribution of parameters in the data set
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Table 3 Evaluation parameters of bearing capacity prediction
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