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Prediction of Compressive Strength of CFRP—-confined

Concrete Columns Based on BP Neural Network
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Abstract: In order to study the predictive ability of BP neural network on compressive strength of CFRP—con-
fined concrete and the output performance of neural network model, this paper establishes a BP neural network pre—
diction model for the compressive strength of CFRP—confined concrete based on a large number of experimental data.
The influence of data combinations on the prediction accuracy of the neural network model is investigated. Based on
the theory of neural network , the high—precision BP network model is generated into general formulas and simplified
formulas for application convenience,and the prediction results of the neural network models and the empirical for—
mulas are compared and discussed. The analysis results show that: BP neural network can well mine the data informa—
tion of the input and output parameters and obtain a prediction model with high accuracy; compared with the tradi-
tional regression models, the simple linear equation derived by using purelin instead of sigmoid as the transfer func—

tion only adds a constant term,and the average value of prediction result/test result is 1.011,and the coefficient of
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variation is 0.112,showing a higher prediction accuracy and stability.

Key words:fiber reinforced polymer; artificial neural network ; FRP confinement; strength model
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Tab.1 Values of k,,m of the selected strength models of FRP-confined concrete
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Fig.1 Topolohical structure of BP neural network

L]
EI‘KP%xu

2.2 KIGHIEAIESERIE T

FEE 1 AT, AR An A s AR R R )
FRP Fh2ks [FRP HUHrsm BEW E 7 vk b1 704, i/ A
BAEAEAS R A iR 22, A SCHI A Sadeghian 1
Fam“WAE 9 251 2 CFRP 29 V& + [ A (i 56
Bdi, Horp CFRP A P30 8 A5 b Pl ad 3k A5 I
WEBERS S ERRA E T ELE 2, wTLU& B
F A AT, A A AR A R AR
BT 130 ~ 160 mm, J5 R A AR i B A (AR (B
2 150 mm, {55 300 mm)fifi i 2 ; i 50 H R 20 IR
158 B R UL Bl (30 ~ 50 MPa) ; FRP
I AR | SRR R T 0.5% ~ 1.5%.200 ~
300 GPa.

1 F T CEE B B AR A AR R — B ), T
P4 BT ISR BB WS 30 -1, 1122 10, B0 —4k &b 2.
AR A —A AN :

x = 2(x_xmax) -1 (3)

=
= N Xmax — Xmin
(425 33 fig SR 38 I (s = i)
80t 809 80} 80t
. . 61.8 .
¥ 60+ 60} S 60r 55
A A A
& = &
< L N g0t N L
40 5 40 40
17 g i 239
=20+ 135 =20t 17.5 116 o) =201 15.9
4.8 ; : 5.2
<2 o [ o5 52

0 70~100 100~130 130~160 160~400

0
0.11~0.5 0.5~1.0 1.0~2.0 2.0~3.0

20~30 30~60 50~100 100~112

A% dimm FRP J&£ #/mm TREETIRY £,,/MPa
()i EZ d (b)FRP SR ¢ (c)IRBEL5RE £,
80+ 80t
= 3
R &
40t 36.3 g0t
ﬂ 0 35.1 hm 40
|
=t 19.1 = ool 18.6
= 20 06 = 20 104 11.6
0 0
0.1~0.5 0.5~1 1~1.5 1.5~2.3 34~100 100~200 200~300 300~640

FRP Wi 4N AE &,/%
(d)FRP WiZ4p; A% &,

FRP #ER L E;, /GPa
(e)FRP BPEE i By,

B2 REHEERBIRES N

Fig.2 Frequency distribution of the parameters of raw data



ThiEg 5 3T BP LS CFRP 2 IR 35 + B R 58 ) 91

A e, SR —AR IS B 5 A s 2 2 IR EE 5 2 Ko
A APEX BRI A M, BAREES Wk 2.
2 WANBHSEZITE

Tab.2 Statistics of the input and output parameters
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Tab.3 Statistical comparison of predicted compressive strength of FRP—confined concrete with test results
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Tab.4 Comparison of model predicted results with test results

e TR 22 B P A R B 5 TR 2EVE BB o5 L /%
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Fig.7 Comparison of calculation results of

models utilizing different transfer functions
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Tab.6 Statistical comparison of simplified model and regression model
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