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Experimental Research on the Application of Recycled Aggregate
Concrete in Cushion Layers

LI Fei
( China Railway Guizhou Engineering Co., Lid., Anshun, Guizhou 561113, China)

Abstract; With the continuous development of infrastructure, the amount of abandoned building concrete
is increasing, and the processing cost is also constantly rising. In order to reduce construction costs and
improve the recycling rate of construction waste in engineering, research is being conducted on the
application of low-cost recycled aggregate concrete in the cushion layer. The influence of recycled fine
aggregate substitution rate and pretreatment form on the flowability and mechanical properties of concrete
was studied through single factor experiments, and the optimal substitution rate of recycled fine aggregate
that meets application requirements was obtained. The results indicate that the addition of recycled fine
aggregate will reduce the flowability of concrete; The replacement rate of recycled fine aggregate within
40% can improve the compressive strength of concrete within 7 days; The compressive strength and
splitting tensile strength at 28 days gradually decrease with the increase of recycled fine aggregate
content; The optimal substitution rate of recycled fine aggregate is 40%, and the optimal pretreatment
form is pre wetted recycled fine aggregate. The application of recycled fine aggregate concrete in the
cushion layer has advantages such as green environmental protection and cost reduction.
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Table 2 Test mix proportion of recycled fine
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Fig.1 Test results of mechanical property
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Table 3 Pre-treatment forms of recycled fine aggregates
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21 0 0 840 0

22 9 168 672 0
ThAb#E 1

23 40 336 504 0

24 60 504 336 0

25 0 0 840 0

26 20 168 672 0
AL FE 2

g A 40 336 504 0

28 60 504 336 0

29 0 0 840 0
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Table 4 Pre-treatment expansion degree under different

pretreatment forms

AR Y EE/mm

B/ % TALH 1 TiAbH 2 TiAbHE 3
0 625 630 640
20 600 610 600
40 565 605 580
60 550 590 560
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Table 5 Compressive strength under different

pretreatment forms

FiA 45k PO/ MPa

B/ % kb3 1 i kb 7 2 AL 3
0 50.9 49.8 46.9
20 48.5 49.0 47.5
40 46.2 47.1 46.4
60 46.0 46.9 45.5

H13% 4 WAL TEARHEA AR A UL PR T 25 1F T
TRBE L9 AR AL R BE B, >4 TOUIER 10 42 40
B R SE L AR AL IR fe /), PUALBE 3 75 5]
TREE T e AR AR S e K, SR TiAL B 2,

N AR IR EE 9 R Ty R B R RE R E

FH 5 AT, AS ] P A 41 AR SR 1Ak 2
2 RMAPUE IR EE A R . PR 5 B AR A 25 1H
TP SR BT, SR AL B 2 J5 TR BE T
FERRBER A, [ B 22 (R /N, 25 LTk, i
SRATAL BE 2 48 b P A 401 e BUAR 5 1% 730 Ak 2
I,

TR A 4B R B A AR R K AR A
MR 2] SR LA B B PR, 3B 2R %E 1k
RPN SR WK T A R i A B K S K
Terkfb, TAbEE 3 S ELHEERINFE G K, B MK 25
HAFEA YR WK JEK, SR TR PR SR T
ZEG A A0 R AL B R S R R R
28d PL R AR B 1 2 ) B R e AR AL B Xk TR
A AR AL
2.4 FAERCA S A

I FARES A ST A AR A RS | TiAL
PP AR EE TR RE Y25 5 S ma AR, 25 il I 2
RIFLE A TR BE 4 92 b A5 1 A A iR ) d i
BN 40% , B 336ke/m’ , A 40 B BHRAE i
K g 380kg/m’ | By HE K 90kg/m* | K 4K ] b
504kg/m* FLE 445 Rl 336kg/m’  £1 T 910kg/m’ |
BRI K 0. 35kg/m’ 7K 178kg/m’ , i i 76 4
JZ R A A3 AT LAAS ) T TR 40 RHE
Bt 2E A ARG 34.2 J0, TEPRUEIREE L=
IR, 308 e 48 0 P 20 R AT TR O 4 AR
3 IREMAZEIN

1) FRA 4B RHE BE 1 72 52 i B, FEA
BT 288 T 25, kif2 5~31. 5Smm) 44 GB/T
25177—2010¢ 18 % + FH 5 4= M8 k), B Hs 78 45
Pr<20% ,WAKE<5%., L&D AEgEE ]
KEL I 2, AR R 2.3 ~3.0) , 3% 20 I % 2k
WG BT

2) B P A B R T B B TH K e 3K R A
i, 354 0. 075mm LLF WOk & i <3% ., P4 RTmE
FEWIRE K 2% ~3% , Fa g KB 10

3) e b T KA Ml DX B e R R e ke A
BRI IR T B0 B R U, AT R T /K VR A E F
B R ORI R =5% ) R BT E
4 %iE

1) B PR A0 R 0 0 TR EE R R
WU/ TR RE A 0 I R R HE s B TR i K

2) Bl A 2 R B i TR EE - 7d PR
o8 S 1 I AR AT, 28 d BT P ik B S T BRI, B 4t



2025 No. 22 Z=

R A RHRBE A R P R T ST

145

PG HE T2 T B AR o Jd e 2R 20 RE X R BE LT

SRIE B RLGTILOR B 5 e 4

5 ) PR A 20 R e AR

BN 40% ,

3) i AR 2R ORE FUAL R R X IR B R

JERE A 28d T 55 JBE 2, B 5E i AR AL BT 300
TR AR AR
S 3k

[1]

[5]

FLERIE . R A SR 7 90 1 6 7 A ORHIR B - BAR 4 A
[J]. TCPAEERF,2021(1) : 16-17.

KONG L J. Current situation analysis of recycled aggregate
concrete prepared from construction waste [ J |. Jiangxi building
materials, 2021 (1) ;16-17.

SEYRAN IR SRAR. TG FRAE EORHR B 5 EE P AR Y i
FELI]. AR TR 224 ( ARBIET) , 2024,38(4) .
20-26.

ZONG Z J,ZHANG L, ZHANG W. Experimental study of the
strength properties of mixed recycled aggregate concrete [ J].
Journal of Shandong University of Technology ( natural science
edition) ,2024,38(4) :20-26.

TREEAE RO, R , A5 SRR B0 7 A R B - e
FE[J]. ILVE ST, 2019,45(6) :81-83.

XU B J,ZHAO H,LIU H Y, et al. Experimental study on high
mobility recycled aggregate concrete [ ] ]. Shanxi architecture,
2019,45(6) :81-83.

kW AEL, SR AF. 1A AR B SR R IR B
[T, INPEEEST,2024,50(8) : 111-113.

ZHANG S F,YANG K, GUO J Z, et al. Experimental study on
recycled fine aggregate self-compacting concrete [ J ]. Shanxi
architecture ,2024,50(8) : 111-113.

SREERR, NI, BRVE , 45, 154 HLAD 5 R BE 1 32 5 7 22 1

[6]

[7]

[8]

[9]

[10]

RETFZT(T]. IRBEL,2024(3) :131-135.

ZHANG G L,SUN J F,CHEN P et al. Study on tensile properties
of recycled coarse and fine aggregate concrete[ J]. Concrete 2024
(3):131-135.

VAR, o g B TR AR TR BE - N SR [ )], 6% BC, 2025
(8) :67-70.

PAN L. Study on the application of recycled concrete in concealed
engineering of housing construction [ J ]. Brick-tile, 2025 ( 8) .
67-70.

SRS, B8, R S BRI 7 24 AP AR TR R -
AERAWIEL ] LG ,2025,55(15) :33-39.

ZHANG J W, PENG J, WANG F, et al. Study on compressive
stress-strain  relationship of recycled
corroded stirrups[ J ]. Building structure,2025,55(15) :33-39.
BAEIR, S ZRhh g S5 AR R BE L bR Rl AP RE
FEIETTFE B T[] 0 T AR (Hh3E30) ,2024,53(22)
1-9.

LUO J L, MA B, LI K P, et al. Research status analysis of

concrete confined by

resistance improvement measures of frost-shaw durability of
recycled aggregate concrete [ J ]. Construction technology, 2024,
53(22).1-9.

SRS, A TR ) 2 PR A AR IR IR A ST D). it T
AR(RIE) ,2024,53(14) ;125-130.

ZHANG ] P. Experimental research on mechanical properties and
durability of recycled concrete [ J ]. Construction technology,
2024,53(14) :125-130.

A B TR T AR BE L R R ST ()] b 1L b
% ,2025,35(7) :164-166.

WANG C S. Research on the application of recycled concrete in
construction engineering [ J ]. Foshan ceramics, 2025,35(7) :

164-166.

(35 136 TD)

HU Z H,JIA Z R,ZHANG W G, et al. Experimental study and
engineering application of cement stabilized recycled aggregate
pavement base course[ J ]. Construction technology,2016,45(7) .
126-129.

HFHIRE. RGP U IR AR S - TR [ T]. i T
FAR(hHEIC) ,2024,53(9) :28-33.

SHU M W. Research on engineering properties of subgrade soil
using mixtures of reclaimed asphalt pavement [ J ]. Construction
technology,2024,53(9) :28-33.

TR BT A BT T )R 52 1 03 A MRS E PR ()],
Wi THAR (h3E50) ,2024,53(10) :115-119,166.

WANG X Y. Influence of overload on stress distribution and

[5]

[6]

stability of expressway asphalt pavement [ J ]. Construction
technology,2024,53(10) ; 115-119,166.

e, JAPRAR , ke, 55 W TR IBE - 8 I it T 5 &t W ) R
GERRAE S S ). M TR (YE30) ,2023,52(5) (13-19.
FENG Y L, ZHOU Z D, ZHANG ] X, et al. Construction and
realization of construction quality monitoring system of asphalt
concrete pavement [ J |. Construction technology, 2023, 52 (5):
13-19.

. TR B i A A U T TR AR R I RS [T ]
i THA (FIES) ,2025,54(5) :138-141, 146.

WANG A. Influence of vehicle braking load on deformation for
layer [ J ].
technology,2025,54(5) :138-141, 146.

recycled asphalt mixture surface Construction



