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Abstract: The acoustic performance of Recycled Aggregate Foamed Concrete ( RAFC) was investigated by modifying its pore
structure through mix proportion designs to clarify the influence of pore characteristics. Image analysis and SEM scanning were
employed to analyze the effects of density and polypropylene fibers on the micro—structural pores of RAFC. The sound absorption
coefficient and sound transmission loss in the 160—1 600 Hz frequency range were measured using the impedance tube method,
and the relationship between the pore structure and acoustic performance was explored. The results show that: The pore structure
is jointly controlled by foam and fiber content. As the density decreases, the proportion of large and interconnected pores
increases, while a small amount of fiber can inhibit bubble coalescence and interconnection, thereby increasing the closed—pore

ratio. An appropriate porosity and interconnected pore ratio enhance the sound absorption coefficient of RAFC, among which

pores larger than 600 wm contribute to better low —frequency sound absorption. The sound transmission loss improves with
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increasing material density, and fiber incorporation further improves it by raising the proportion of closed pores. The research

findings can provide a theoretical and experimental basis for the development of traffic noise barrier materials.
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Table 1 Basic properties of cement

FE/ O WERERY HE 45 I ]/ min HURR S/ MPa
(g/em®)  (m*/kg) WIEE LR 3d 28 d
3.100 350 81 325 28 48

=2 BEHSHRESHT
Table 2 Grading analysis of recycled fine aggregate

fEfLNF/mm  4.75 2,36 1.18 0.6 0.3 0.15 J§
L4/ % 0.1 23.8 50.1 61.4 81.1 87.8 100

x3 BEREARIER
Table 3 Technical indicators of fly ash

, BRI B R B Tk
TR = Lk
/ (g/em”) /%

1.2 2.52 0.72 0.67 82

F4 BRBTERRIER
Table 4 Technical indicators of polypropylene fiber

- YR PUPIRE SRR ENRLiL
AR P inl
SR /mm /MPa B/ %
WUz 0.91 80 >486 >3.5 >15
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IR A8 IR 8 1 o ARAR R 40% . 60% ., 80% FiI
100% ) RAFC DL K 7E B aEat B ARR R 0. 1% %
WIHEF4ER) RAFC-PP, R¥E JGI/T 341-2014 (iR
TREE N FHE ARS8 2 R B 345 A B b
R, R EA RS,
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Table 5 Mix proportion of recycled aggregate foam concrete

WwkE  wE K KR OBWER mAEH g%

B

R / (kg/m?)

F40 0 AlZ 350 60 70 350

F60 60 A0 306 551 6l 306

F80 80 A9 22 490 54 m

FI00 100 A8 245 M1 49 245
F40-PO.1 40  AI2 345 61 69 345 0. 64
F60-PO.1 60 A0 301 543 60 301 0.56
F80-P0.1 80 A9 267 481 53 267 0.50
F100-P0. 1 100 A8 240 432 48 240 0.45
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Fig. 1 Image binarization of RAFC with different density

1.4.2 W R0 R R i

RAFC i 75 2R 5 2 i I 5 2 | GB/
T 18696. 2—2002 {75 24 BHAT & H W 2 BOR1 75 BT
Aol 5 2 Ty, bR Bak) , R BB E
HABEIET RAFC AW R EORBR 5, i 0
9 28d Y $100 mmx50 mm [RAE AL, B 1/3 S
GEY GRS B SI Y (SR G ol TS
1.4.3 HHdEE

MRPFRA SIS, R IR R N, S ERUARR
2 em® BORIEE, JEXHRERUE T WA B
SRS (SEM) X251 TIOoUIE S5 Ui

2 ZHR5WR

2.1 M EAILR AR LR R

B A EE A A L B R RO 2 L AR T 45 4 T
6, WHE®EEHRWN, HRTEEE - LB R Z
wahn, Hr, TEYEB AN RAFC i1, FE#EEIAS
HABEIN, FLBR R A B IR WO R, B R4
4 50.0% . 30.3% . 23.3%; RAFC-PP iX{ 1 fLER
BRI RPN 40. 0% , 18.4% . 20. 0%, 7L #aH
S5 4548 A RAFC — 3%, M A %5 BF 55 9% T

RAPC-PP {4 kb RAPC X/ i FL B R 4 Bl v T
22.7% . 15.2% . 4.7% . 1.9%.

RAFC Bifi s % B 0k, B LR R 2 BT
s, EMHRFRIKBET, 0.1% 4% BETH
RAFC LR YR T I 4E 48 5 (1) RAFC, 7EMEIE
BN 40% . 60% . 80% . 100% I, L% 45 5
W/NT 16.4% ., 10.5% ., 4.9% . 3.8%, WiEHEZEN
Wi, WAL A9, A8 B EA K, Al
M, YRR AT DA B LRI, X R R A
R R O Y B RARE, BRI
R, FLFEBENEOT, 247 RAFC PIEXTH
TR E O 25 Bl A %5 B 0/ B W A8 55, TERAIR
EREE, A T YRR R AR RN

F 6 AEEE RAFC HFLERMEHFLE
Table 6 Porosity and average pore size of RAFC with different density

G WA FLBRA/ % AL/ pm

F40 A12 22 256

F60 Al10 33 304

F80 A9 43 366

F100 A8 53 395
F40-P0. 1 Al2 27 214
F60-PO. 1 Al0 38 272
F80-PO. 1 A9 45 348
F100-P0. 1 A8 54 380
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Fig.2 Pore size distribution of RAFC with different density
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Fig.3 Micromorphology of RAFC with different density (50 times)
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Fig. 4 Influence of density on absorption coefficient of RAFC
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Table 7 Average absorption coefficient of RAFC and RAFC-PP

gt A Rl k33

F40 Al2 0.08

F60 A10 0.16

F80 A9 0.25

F100 A8 0.14
F40-P0. 1 Al2 0.06
F60-PO. 1 A10 0.12
F80-P0. 1 A9 0.18
F100-P0. 1 A8 0.13
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Fig. 6 Influence of density on sound transmission loss of RAFC
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Fig.7 Influence of density on sound transmission loss of RAFC-PP
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