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Durability Evaluation and Life Prediction of Basalt Fiber Recycled Concrete
under Salt-Dry-Wet Cycle Coupling Erosion

HUANG Yue-wen, YANG Wen-tui * , LIU Li-ai, ZHOU Hai, ZHANG Xun,

LI Cheng-wei, XIONG Xiao-long, ZHONG Xu-wen
(School of Civil and Architectural Engineering, East China University of Technology, Nanchang 330013, China)

[ Abstract] In order to study the effect of basalt fiber on the durability of recycled concrete under the erosion of salt solution, the
durability of recycled concrete specimens with different basalt fiber contents after salt-dry-wet cycle coupling erosion was studied. A
comprehensive durability index D value was established to evaluate the durability of recycled concrete based on the entropy weight
method. The effects of dry-wet cycle period of salt solution and basalt fiber content on D value were analyzed. A GM (1,1) mean
model was constructed to reveal the time-varying law of the D-value of recycled concrete, and the predicted life of recycled concrete
under different conditions was obtained. The results show that the D value can reflect the influence of different salt solution dry-wet
cycle cycles and basalt fiber content on the durability of recycled concrete. As the salt solution’s dry-wet cycle increased, the D value
of the specimen gradually decreased, indicating a severe change. However, adding basalt fiber to the recycled concrete can effectively
enhance its D value and durability. When the content of basalt fiber is 1. 0% , the durability of recycled concrete is the best. The
GM(1,1) model can more accurately predict the time-varying pattern of D values of recycled concrete under coupled salt-dry-wet cycle
erosion when the amount of data is small.
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Table 1 Basalt fiber related parameters

P &E/3 Frfiing Zﬁ‘m;& KE/ R
(grem™®) JE/MPa  H/GPa mm KR/ 9
LRAAHE 265 1 050 7.6 12 3

*k2 BERELESL

Table 2 Mixing ratios of recycled concrete

K& NCA  RCA  ®F Ko OB WK

1 2.37 0.79 1.92 0.46 0.21 0.01

1 NCA Sy R E R RCA Sy B4k,

®3 WH{HSAERT
Table 3 Specimen grouping design

- iz&#} ST _

/%  RSF(mm x mm x mm) B
BRC-0-0 150 x 150 x 150 3
BRC-30-0 150 x 150 x 150 3
BRC-60-0 0 150 x 150 x 150 3
BRC-90-0 150 x 150 x 150 3
BRC-0-0.5 150 x 150 x 150 3
BRC-30-0.5 150 x 150 x 150 3
BRC-60-0. 5 0-3 150 x 150 x 150 3
BRC-90-0.5 150 x 150 x 150 3
BRC-0-1.0 150 x 150 x 150 3
BRC-30-1.0 150 x 150 x 150 3
BRC-60-1.0 10 150 x 150 x 150 3
BRC-90-1.0 150 x 150 x 150 3
BRC-0-1.5 150 x 150 x 150 3
BRC-30-1.5 s 150 x 150 x 150 3
BRC-60-1.5 150 x 150 x 150 3
BRC-90-1.5 150 x 150 x 150 3

1 BRC N LA A4 542 1R 5E 12,0 .30 .60 1 90 K T 1RA6 34 &
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Fig. 1 Basalt fibers
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Fig.2  Recycled coarse aggregate crushing and

screening process
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Fig. 3 Concrete pouring and standing
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(1) AR5 B | #3406 T A 1 46 A R
A AH

31.7 2.84 7.948]
32.7 2.93 8.075
34.3 3.08 7.867
33.3 3.04 7.904
30.7 2.75 7.923
31.6 2.83 8.055
33.1 2.95 7.846
A = 32.2 2.90 7.883 (7)
29.4 2.63 7.878
30.2 2.70 8.009
31.3 2.80 7.810
30.8 2.78 7.848
28.2 2.47 7.848
28.8 2.53 7.997
30.1 2.62 7.773
L29.3 2.58 7.812.

(2) MHITEFEFRIEFE A FE AR dElL , KRR (3)
XM A YEATIH B, S B b EAL T AR AE X,
Fa W]

[1.0000 1.0000 1.000 0]
1.0315 1.0317 1.0160
1.0820 1.0845 0.989 8
1.0505 1.0704 0.9945
0.9685 0.969 0 0.996 9
0.996 8 0.9959 1.0135
1.0442 1.0387 0.9872

X = 1.0158 1.0228 0.991 8 (8)
0.9274 0.9272 0.991 2
0.9527 0.9507 1.0077
0.9874 0.9859 0.9826
0.9716 0.9793 0.987 4
0.8896 0.8697 0.9874
0.908 5 0.8908 1.006 2
0.9495 0.9225 0.9780
0.9243 0.9085 0.9829.

(3) 435 % o | P 5 R0 B e B 3 A
FEbRoR 2 (4) THE R PR X 4L Lt A5 T
B P AN

¥ F5 M HE - www. stae. com. cn



BROC, 55  ER-TRAR PR SR Il T 2 A 41 2 A TR B T P S 5 i Tt 767

2025,25(2)

[0.0637 0.0639 0.062 8]
0.0657 0.0659 0.0638
0.0689 0.0693 0.0622
0.0669 0.0684 0.0625
0.0617 0.0619 0.0626
0.0635 0.0636 0.0637
0.0665 0.0664 0.0620

P 0.0647 0.0654 0.0623 9)
0.0591 0.0593 0.0623
0.0607 0.0608 0.0633
0.0629 0.0630 0.0618
0.0619 0.0626 0.0621
0.0567 0.0556 0.0621
0.0579 0.0569 0.0632
0.0605 0.0590 0.0615
LO.058 9 0.058 1 0.061 84

(4) 43 % Bt & P T o BE AN Be B fr s B 3 A
FebrR =R (5) TR R B RE E AR

E =100.995 0.9993 1.0000] (10)

(5) 435 %t BT & P o BE AN BE s B 3 A
g R (6) T AR RE W, Al

W =1[0.4200 0.5628 0.0172] (11)

F4 HEER
Table 4 Specimen data sheet

RS PURREE/MPa BUEFRREE/MPa ikt ke
BRC-0-0 31.7 2.84 7.948
BRC-0-0.5 32.7 2.93 8.075
BRC-0-1.0 34.3 3.08 7.867
BRC-0-1.5 33.3 3.04 7.904
BRC-30-0 30.7 2.75 7.923
BRC-30-0. 5 31.6 2.83 8.055
BRC-30-1. 0 33.1 2.95 7.846
BRC-30-1.5 32.2 2.90 7. 883
BRC-60-0 29.4 2.63 7.878
BRC-60-0. 5 30.2 2.70 8. 009
BRC-60-1. 0 31.3 2.80 7.810
BRC-60-1. 5 30. 8 2.78 7.848
BRC-90-0 28.2 2.47 7. 848
BRC-90-0. 5 28.8 2.53 7.997
BRC-90-1. 0 30. 1 2.62 7.773
BRC-90-1.5 29.3 2.58 7.812
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Table 5 D value calculation results

AR YE R (%) T D E

TG R WI/d

LR 0 0.5 1.0 1.5
0 1.000 O 1.031 4 1.081 8 1. 060 7
30 0.969 2 0.996 6 1.040 1 1.019 3
60 0.9284 0.9525 0.986 5 0.976 2
90 0.880 1 0.900 3 0.934 8 0.916 4
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Fig. 4 Variation of D value under different dry-wet cycle period
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Fig. 5 The change of D value under different fiber content
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Table 6 GM(1,1) model prediction results

FYEB R % FREAE R A 51/ d KIME D a b e D c p
0 1.000 0 1.000 0
30 0.969 2 0.970 5
0 0.048 0 1.042 1 0.043 8 1
60 0.928 4 0.9250
90 0.880 1 0.881 6
0 1.031 4 1.031 4
30 0.996 6 0.998 1
0.5 0.050 6 1.0757 0.043 8 1
60 0.9525 0.948 8
90 0.900 3 0.902 0
0 1.081 8 1.081 8
30 1.040 1 1.040 0
1.0 0.053 3 1.1257 0.003 8 1
60 0.986 5 0.986 0
90 0.934 8 0.934 8
0 1. 060 7 1. 060 7
30 1.019 3 1.022 1
1.5 0.052 8 1.105 4 0.074 2 1
60 0.976 2 0.969 5
90 0.916 4 0.9196
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Table 8 Predicted values of recycled concrete
life for the GM(1,1) model
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