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Pore Properties and Life Prediction of Salt-eroded

Basalt Fiber Recycled Concrete

LIU Li-ai, YANG Wen-tui* , HUANG Yue-wen, ZHANG Xun, ZHOU Hai, XIONG Xiao-long, LI Cheng-wei
(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 porosity of recycled concrete under salt erosion, the internal variation of
concrete was analyzed by scanning electron microscopy, and a linear regression model was established between the porosity of concrete
and the number of dry and wet cycles, the height of penetration, the compressive strength and the splitting tensile strength. A fully
connected neural network ( FCNN) model was established for the penetration height under different soaking ages and fiber content for
predicting the corrosion resistance life of basalt fiber regenerated concrete under salt erosion conditions. The results show that the poros-
ity of concrete increases gradually with the erosion age increasing, and the appropriate addition of basalt fiber can significantly reduce
the porosity of concrete, and the improvement effect is most significant when the fiber content is 1. 0% . With fiber content increasing,
the salt permeability resistance of recycled concrete increases, and permeability height decreases. When the fiber content is 1. 0% , the
best compressive strength and splitting tensile strength are obtained. The fully connected neural network model has a good effect and
provides a reliable reference for the life prediction of basalt fiber recycled concrete.

[ Keywords ] salt erosion; recycled concrete; basalt fiber; porosity; fully connected neural network; life prediction
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Fig. 1  Crusher
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Fig. 2 Regenerated aggregate after crushing
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Fig. 3 Regenerated coarse aggregate of 5 ~20 mm

after screening
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Table 1 Mix ratio design of recycled concrete

Kie  RRERE ELEE BTk BRIK Bk

1 2.37 0.79 1.92  0.46 0.21 0.01
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Fig. 4 Basalt fiber recycled concrete

5 RFES (150 mm x 150 mm x 150 mm)
Fig. 5 Specimen pouring( 150 mm x 150 mm x 150 mm)
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Table 2 Group design of specimens
SO ‘ ?ﬁ)fiﬁ#/ﬁ?%%ﬁﬁﬁﬁﬁ - ‘ ik _ U AR %
AR/ (mm x mm x mm) B/ A RS/ (mm x mm x mm) B/~

BRC-0-0 150 x 150 x 150 3 175 x 150 x 185 6 0
BRC-30-0 150 x 150 x 150 3 175 x 150 x 185 6 0
BRC-60-0 150 x 150 x 150 3 175 x 150 x 185 6 0
BRC-90-0 150 x 150 x 150 3 175 x 150 x 185 6 0
BRC-0-0.5 150 x 150 x 150 3 175 x 150 x 185 6 0.5
BRC-30-0.5 150 x 150 x 150 3 175 x 150 x 185 6 0.5
BRC-60-0.5 150 x 150 x 150 3 175 x 150 x 185 6 0.5
BRC-90-0.5 150 x 150 x 150 3 175 x 150 x 185 6 0.5
BRC-0-1.0 150 x 150 x 150 3 175 x 150 x 185 6 1
BRC-30-1.0 150 x 150 x 150 3 175 x 150 x 185 6 1
BRC-60-1.0 150 x 150 x 150 3 175 x 150 x 185 6 1
BRC-90-1.0 150 x 150 x 150 3 175 x 150 x 185 6 1
BRC-0-1.5 150 x 150 x 150 3 175 x 150 x 185 6 1.5
BRC-30-1.5 150 x 150 x 150 3 175 x 150 x 185 6 1.5
BRC-60-1.5 150 x 150 x 150 3 175 x 150 x 185 6 1.5
BRC-90-1.5 150 x 150 x 150 3 175 x 150 x 185 6 1.5

RS B R Z AL 4E RC AR F A IR EE £ ,0.30.60 ,90 18R THRAGHE 0,30,60.90 d;0.0.5.1.0,1.5 fCERL 4B HH 0.0.5% |
1.0% 1.5% .

BEREG ML R IRE, PUKB BB LS H
G R B+ 2R K O B AR ) (GBT
50081—2019) , VA5 =1 BEAE S =0 1 ae A8 1L 1
Mo KSR AL YAW-300 G0 6 fiw, sy

2 REERDH

FER K TG R 0,30 .60 .90 d Tk J1 2%
PR 58 AN A 2 A 0 45 R A Bk 3

wniE 7 Bis IV
®3 WHHER
Table 3 Specimen data table
S TREAEER U i‘i?f?/ Bkm LB
iWl/d B/ MPa P BE/mm /%
BRC-0 0 31.7 2.84 60.0 3.32
BRC-0 30 30.7 2.75 94.3 4.58
BRC-0 60 29.5 2.63 114.0 5.10
BRC-0 90 28.2 2.43 117.8 5.24
BRC-0.5 0 32.7 2.93 55.6 3.24
BRC-0.5 30 32.0 2.83 89.8 4.21
K6 KHIE S REHL YAW-3000 BRC0.5 60 30.2 270 1012 4.87
Fig. 6 Long-axis pressure testing machine YAW-3000 BRC-0.5 %0 28.8 2.53 107.0 3.10
BRC-1.0 0 34.3 3.08 49.5 3.04
BRC-1.0 30 33.7 2.95 67.7 3.80
BRC-1.0 60 31.7 2.80 83.0 4.22
BRC-1.0 90 30.1 2.62 91.0 4.54
BRC-1.5 0 33.3 3.04 51.2 3.19
BRC-1.5 30 32.5 2.90 73.5 3.97
BRC-1.5 60 30.8 2.78 88.8 4.47
BRC-1.5 90 29.3 2.58 99.8 4.78
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Fig. 7 Impermeability meter
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Fig. 8 Internal microstructure of fiber recycled concrete
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Fig. 9  The relationship curve between porosity and the Fig. 11  Relationship between compressive
number of dry-wet cycles strength and porosity
2.3 ZEREEBENXER F4 C=aP® +bP +c HILLHIEE
FLBR R e T TR BE 1 %) 2 S AR i, 48 S A iR Table 4 Data table of C =aP® +bP +c
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Fig. 10  The relationship curve between
penetration height and porosity

2.4 FLEEESHFMEMNXE
2.4.1 HEBELEILREMN X Z

AR LB A A AR A A A TR B LB R
(P) SHUESRIE (C) A5 ML AN TE 11 JrzR , X6 1z
LSRR 4 Fion, WE 1L el LI BT
PO BRI, 0 e 58 B R SRR AR, 3kl BRI
TEERI R I, 6 A AR O ST IR BE L A R
FLBR, RO BE - il sz B S R ik, R T
TREELAYSRE

BT REIRRE— R, BA 1. 0% LA L
Y ()R BE B B/ N LB R R R T i 3
X F B AT 27 4k ] LU IR BE £ A FLER R, A
T P o B 3 AT BB PR R K U 2 2 Kk
G5 FEOREE L N A A, LS AR AR TR
+ PIER B AL 43 A HE RG2S [R) X 48 45 4, 38 7T R AL
B, UbAh,£F 4 5K 2 B A5 AR I A 2, A 1 o
DT PR T R T AR FE T X
B AEARRR T YA ERBIR 1. 0% B, LB R
NeF 70 R 5 B 2 M) B K, L1245 1 3o 7 A9 0 1 o
R R, XU LR AT 4EB 8 N 1. 0% BT
HESRIREE P R sR B RO o 3
2.4.2 EBAFRIEELHILMENXEZ

ANTE)Z A £ A R BRI AR TR B 1 LR
(P) 5EFR4TRR E (T) PLA e E 12 frs, Xt
NS ENER 5 s, B 12 afLLE s BT
SRABIA UK HE 0, B S hT P75 3 45 22 PR ARG, HL R
PR TR EE 1 s/ N 24 4% A FL B 78 6 8 A £6 ik
Z AN AR M , DA T B AR B = A e A

YRGB —ERL, BA 1. 0% LA LF
HERTREE 1 HAT Fe /I FL B R AR R B B 4 B
5 B, 1 BH I 0 £F 438 A ] DL TR 1 1 AL
BRI LB b, R AT RE R X
KA L HEB AT LI 1R EE L R FLER R 35k IR
B RS A, SRR Sk R 2 I BA R

ML . www. stae. com. cn



XU | 45 - SRR 20 A 21 2 1AL TR - AL B RE 2 A i Ul 297

2025,25(1)
33
. —— BRC-0(R*=0.73)
3. -~ BRC-0.5(R*-0.99)
-~ BRC-1.0(R*=0.99)
31 R — BRC-1.5(R*=0.99)
< T~
S s0b
b
o
ZE 29F
=
= o8t
#R
27
26F
25—, 35 40 a5 5.0

FLERER /%
F12  BERUNSR L S FLBRC R th 2k

Fig. 12 Relationship between splitting tensile
strength and porosity

K5 T=aP’ +bP +c HMZLHIER
Table 5 Data table of T =aP* +bP +c¢

H A B % 0 0.5 1.0 1.5
a -0.2 -0.13 -0.19 -0.16
b 1.53 0.91 1.14 0.10
¢ -0.04 1.37 1.38 1.48
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Fig. 13 Fully connected neural network structure

Fo6 DEEMESH

Table 6 Fully connected network parameters

SEHJEIR HSH B RS SHE
AR — — —

1 #5082 64 x fullyconnected, relu (None, 64) 192

2# R 32 x lfullyconnected, relu (None, 32) 2 080

3#f )2 16 x lfullyconnected, relu (None, 16) 528
R 1 x lfullyconnected, linear (None, 1) 17
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Table 7 Sample set of fully connected 10k I SO
I T
neural network models 106k
b=
24 X% i g
R G5 2L/ d . = 80
ERLs e B% 2 (I 1 255 /mm &
E olb
BRC-0-0 0.0 0 60.0 %\
BRC-0-0.5 0.5 0 55.6 T a0f
BRC-0-1.0 1.0 0 49.5 ot
BRC-0-1.5 1.5 0 51.2
BRC-30-0 0.0 30 94.3 0 Ly ' preTem ' prTe=
BRC-30-0.5 0.5 30 89.8 S 2
BRC-30-1.0 1.0 30 67.75 ) . .
BRC30-1.5 s 20 7 s K15 3 4SS PRI 5 FLSL R 1L
BRC-60-0 0.0 60 114.0 Fig. 15 Comparison between the actual predicted
BRC-60-0. 5 0.5 60 101.2 values and the real values of the three groups of experiments
BRC-60-1.0 1.0 60 83.0
-60- A
BRC-60-1.5 1.5 60 88.75 4 %lb
BRC-90-0 0.0 90 117.75
BRC-90-0. 5 0.5 90 107.0 (1) ERI W 1R AE PR R B 23 SR BE T LB 5
BCSOLO 1o " 010 PRI, B2 55 R, FLBRR I 8 1 T
BRC-90-1.5 1.5 90 99.75
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A = ARSI R 5256, DR (R ASE 7R A
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Hh,HEF BRC-0-1. 5 F1 BRC-90-1. 0 (904 1E Ay i
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Fig. 14 Change trend of MSE and R*
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