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[ Abstract] With the development of the concept of composite materials, in order to further explore the mechanical properties of
composite modified recycled concrete under the coupling effect of NS (' nano-SiO, ) modified recycled coarse aggregate and PVA
(polyvinyl alcohol) fibers, slump, cubic compression, axial compression, splitting tensile and flexural tests were carried out to study
the working performance and mechanical performance changes of modified recycled coarse aggregate concrete with increasing PVA fiber
content under different substitution rates. The results show that the slump of concrete increases with the increase of fiber volume. The
damage of concrete is brittle, and the damage pattern of recycled concrete mixed with fiber is better. When the fiber volume content is
0. 05 vol% and 0. 10 vol% , the cubic compressive strength, ultimate bearing capacity, splitting tensile strength, folding strength and
static elastic modulus will decrease under different regeneration and replacement rates, but all the strengths will exceed and increase
when the fiber volume content is 0. 15 vol% . PVA fiber will reduce the ultimate compressive bearing capacity and have different
positive and negative effects on the peak strain. It is recommended to add PVA fiber with a volume content of 0. 1 vol% . If PVA fiber
is needed, it is recommended to use it when the regeneration and replacement rate is less than 30 wt% . In addition, it is found that the
modified reclaimed coarse aggregate has good performance and can effectively replace natural aggregate or be mixed with natural
aggregate in practical engineering.
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PR FE IR EE L R AT Bk Ab PR S % s T coarse aggregate, RCA ) F1 T M W il N B 25 #a 405
B K IR R 7= A IR BE £ (recycled aggregate AR Z S MIBRP I, T B0 AR A k8 4
concrete, RAC) X ORIFEREEFME S A s VA AT 48 PERES (IR T RO B R, A i BHE BE 109 1 2%
KIRAERN "2, B AR (recycled  PEREFNR A M 34 3 A T KSR B RN BE £, BRI T

s B H . 2023-12-03; EiTHE]: 2024-1022
HETWHE. FRARREIES (52078370) ;) 74 H ARl AL & B 4ER 4L 4 (2023GXNSFBA026135)
FE—1EE. HM(1964—) B BEIE, VUM Bt 07 RGO S T ARIN BRSSO I IR R 45 . E-mail :1297257100@ qq. com,,

¥ F5 M HE - www. stae. com. cn



B R
754 Science Technology and Engineering

5 T &

2025,25(2)

FAEBRNREE B AR

Y2k Si0, (nano-Si0, , NS) EA k1l K i% k| B
F2 A K AR RE R 4T ( C-S-H ) BEE , R B A B 4k
L BERSAEHE K U8 A 7K Ak, A NS X F 28 ML k2
HIR BN B AU, W] AT SCE RCA A BREES
Singh 2 #F 5% % B RCA 12 MTE NS 19 K v Wi
Hi, RCA WK 3 F B 21% , Zeng %51 WF 5% R W
RCA 7E NS AR IR 5 , RCA 2 [ i fi i B2 A
42. 82 HV H4n%) 54. 12 HV ., Shaikh 2" 97 01
RCA i NS ZiI b NS B IR AW P I B
FLAH fE SR, RCA 1 FL B BE I 45.3% , Meng
SETCUREAY e B WIR A 3 18] NS Y35 0 i 5 AE
RCA KW IHEPKBCE AL, MG T RCA PERE,
Li 213 iFge 3l i i NS 3=k kb 3 RCA
AR HIESR RAC PLESREE , RIS, PVA £F4E A
R B B K A AR SR A T PR R
B, TEK VB EM BB A PVA ZF4Efeiip 5t 5 122k fig
FIE A B ) BB B RAC BB BT R B8 Bidr
PERE A G P BE  (H TR MEREA TR 7,

At BB NS BCHE AR B NS-RCA ) 5§
PVA 274 0] LLA RC0s% RAC B J1 27 Bk, HoAH o6
W B & = &M RS R &, Hil
XT3 AN AR B X RAC g2 1 B 52 Wi 7 1
P s R il — 298 NS-RCA 5 PVA £F-4¢
MAER T &2 & otk i A R g 0 J12- a3t
Bt 16 4582 A otk FE A 1R g 1 3 il i g8
SRR 5 AR, BF 58 A W] NS-RCA T A= BUAR A
PVA £F 4 R B 45 5 % H 7 24 Pk 8 19 52 i KL A,
DI A i 28 52 A ok P A TR - B TR I 5 RN
Mift=%

1 RIEHER

1.1 iRIewr bR Hkae

YK Sio, R HOR B L AL TR A IR
AT NS LS RIS 2 I W AN 7/ i e e =g =y o
1 FiR, PVA £R4Ek B iS4k TRHE A BRA
F]LAMNIE S WNE 2 R 25 4 i W 3 e S An dn
F2MTR, dE BRI ALE RS, KR R )
(GB/T 14684—2022) ) S A0 FE AR 2.9, )& T
HED ;s AR H kSR A i AE B 7 e, P AR L
R S TR T A A SR s S AR AT AR b, Ab
SIS 3 B, M IR (i O & L WE A1)
(GB/T 14685—2022) " sz il 4y B 45 A n & 3 Jr
TN, A LTS bR O H A AL B 50 SR FH Vi R R
P-0 42.5 3% 38 rk iR 6 K e, 5% KR A
HIK,

Bl 1 40K Sio, IR
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Table 1 Physical properties of nano-SiO, colloidal solution

S HiF2/ mm ZEAEE R % pH

75 B G A 10 30 9~11

-

K2 RO
Fig. 2 Polyvinylalcohol fiber
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Table 2 Physical properties of PVA fibers

KR/ HE/ R/ £/ 0 PR
mm wm (grem ™) J£/MPa #/GPa
9 16 1.29 1810 11.5

(b) NS-RCA
B3 HE R
Fig. 3 Coarse aggregate
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Table 3 Performance indexes of aggregate

JUIES it/ mm FMHEE/ (kg-m ™) AMEOEFEE/ (kgem ) FEBRE/% WK 2/ % JEREAE %
BLIAD 0.00 ~4.75 2714 1584 41. 64 — —
NCA 4.75 ~31.5 2750 1787 35 0.42 8.5
RCA 4.75 ~31.5 2 646 1611 39.1 4.85 19.8
NS-RCA 4.75 ~31.5 2611 1 646 36.9 2.37 16.31
k4 EFBUBERELIERSL
Table 4 Mix proportion of concrete
e . HAEHR (kgom3) X
9= KR/ (kgem=3) W/ (kgem=3) K/ (kgem~3) NCA (kg NS-RCA PVA £74E/ (kg-m~3)
RO-0 400 590 200 1 050 0 0
R0-005 400 590 200 1050 0 0. 645
R0-01 400 590 200 1 050 0 1. 290
R0-015 400 590 200 1 050 0 1.935
R30-0 400 590 200 315 735 0
R30-005 400 590 200 315 735 0. 645
R30-01 400 590 200 315 735 1.290
R30-015 400 590 200 315 735 1.935
R70-0 400 590 200 735 315 0
R70-005 400 590 200 735 315 0. 645
R70-01 400 590 200 735 315 1.290
R70-015 400 590 200 735 315 1.935
R100-0 400 590 200 0 1 050 0
R100-005 400 590 200 0 1 050 0. 645
R100-01 400 590 200 0 1 050 1.290
R100-015 400 590 200 0 1 050 1.935

g5 R ACGREEIREE + 5 R J5 0 ECE iR A S BRI R R 0.30% 70% F11100% ; - JE TH IECT 430103 PVA 4k 815
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Table 5 Specimen design scheme
g H XA R/ (mm x mm x mm) R
S5 AT SR
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SFR X 10X i
P 100 x 100 x 400 48
A1 O R
N 150 x 150 x 300 96
R R o
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Fig. 4 Preparation process of composite modified concrete
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Fig. 7 Comparison of slump test results
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Fig. 8 Failure diagram of composite modified concrete
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cube compression test
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Fig. 10 Failure diagram of composite modified concrete
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under axial compression test
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Fig. 11 Stress-strain curve of composite modified concrete
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Fig. 14 Static elastic modulus test results
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concrete splitting tensile test
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concrete flexural strength test
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