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Abstract: A novel method to modify recycled aggregate

concrete (RAC) by nano-silica, two steps modification of
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nano-silica, and cement slury, was proposed in this
paper. The stress-strain curves of RACs under uniaxial
compression which were modified by three different
107%™, and

10s?) were obtained by conducting dynamic uniaxial

methods at different strain rates (107s',

compression test to explore the distinction between the
and after
modification by nano-silica and cement slury, combined

curves before modification (two steps
modification by nano-silica and fly ash, pre-soaking
modification by nano-silica). The results show that the
novel modification method proposed could effectively
promote the mechanical properties of RAC. Under the
quasi-static condition, the peak stress and elastic modulus
were increased by 25.1% and 85.8%, respectively. The
dynamic increase factors (DIF) of the peak stress and
elastic modulus of the modified RAC was decreased while
the DIF of peak strain was increased. Finally, the dynamic
stress-strain model of modified RAC was proposed, and
the comparison results indicate that the predicted curves
were in good agreement with the experimental curves,
which can provide references for the engineering design

and applications.

Key words: recycled aggregate concrete (RAC);
modification of nano-silica; stress-strain curve; dynamic

increase factor(DIF); dynamic constitutive model
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Tab.1 Chemical

material

composition of cementitious

%

ME SIO, ALO; Fe,05 CaO TiO, MgO SO, Na,0O K0 P,0; Hifth
B 53.9 31.1 4.2 4.0 1.1 1.0 0.7 0.9 2.0 0.7 0.4
K 21.1 4.3 2.5 65.90.1 1.5 2.3 0.1 0.5 0 1.7
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Tab. 2 Basic physical properties of test aggregate

BRI AL HEFRBE I/ (kgem ?) FMFEE/ (kgom ) JEWERS AR/ Y0 WK/ % EKE/ U
RIRH 1450 2675 3.54 1.27 0.85
AR R 1220 2553 14.3 6.92 2.50

KR 2598

*£3 K SiO, NEIRSE

Tab. 3 Properties of nano-silica solution

ST Rife/nm  WE/ % A PH {if
B A 15+5 30 Vis 9—11
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Fig. 1 Two steps modification by nano-silica and cement slury
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Tab. 4 Physical properties of reclaimed coarse ag-

gregate after two step modification
TS/

R . JERESERR/ V0 WOKE/ %
(kgem )
TR AR 2553 14.3 6.92
P AR R 2555 14.0 6.22

ARV TR I O IS Y AR IR BE 1 (RAC-S) fif
AR A AR YR — R e i P AR TR BE L

(RAC-SC) Filfifi YA Kk — AL RER I K G elehE fe
A TR BE - (RAC-SF) o ]R3 4 100mm X
100mm X 300mm. 5 Z1TEREE -2 HiI1E 9 4k, HF
W 3 LA RN AR 2 (1078 107%™, 107s™) T B9 A J] -
AR M, BN AR AT R 3 A A e

TR A b L3R 6, A HEL B 22 B e 2R
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Fig. 2 Combined modification by nano-silica and fly ash
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Fig. 3 Pre-soaking modification by nano-silica
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Tab.5 Physical property change of recycled coarse aggregate after pre-soaking
B T/ (kgm ) JEWEER/ Yo K=/ %
PR R 2553 14.3 6.92
WOt AR B R 2 564 14.1 5. 64
1.4 RIEmMEFEMR AR A1 30mmes™, 0. 003mmes™ A HERF SN B A

K IR R 2 g AR A5 F S 40 25 i) MTS 815. 02
PR ] R I B0 2R 8 1A TR B - BRIl 32 6 1 ) - iy AR
gl PrA e K b IR A 2 90d J5 S
JiCE 30d JE #EAT I RO T 120d) |, SR FH A o A% 5
1075 107 F107s™, IR FH A RS 446, 3 A
7 ST I A N2 543 1) 4 0. 003mmes™ 0. 3mmes™

NI T 4h 2 /i, R AR R 24
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B2 I o TR T A PP T 5 |
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Tab. 6 Mix proportion of concrete

kgem™*
, - R TeRERTRT — R
ik WS AEk WK Kl Gkt wR . M s AR
1 NAC 175 0 350 0 0 770 1040 0
2 RAC 175 68.7 350 0 0 770 0 993
3 RAC—S 175 61.8 350 0 0 770 0 993
4 RAC—SC 175 55.9 350 0 0 770 0 993
5 RAC—SF 175 68.7 238 7 105 770 0 993

M nf 2 AR AE 5 KN B R GR E20m gk . 1E = Eck
FHAT B4 ), I 288 0 38 MR 8 AN ] %) o A2 SR SR R4 7
WE, BRI E 3 mm, N T RER EEAEL
P, BT A ] 18 1 A 2R 15 AN [] B SR AR AR % 7 3
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Fig. 4 Failure modes of specimens at different strain rates
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Fig. 5 Mean stress-strain curves of concrete at different strain rates
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Fig. 6 Influence of strain rate on peak stress of

concrete
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Fig. 7 Influence of strain rate on peak strain of
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Fig. 9 Effect of strain rate on D, of concrete
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Fig. 10 Effect of strain rate on D, of concrete
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Fig. 11 Effect of strain rate on D, of concrete
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Tab.7 Dynamic increase factor of recycled aggre-

gate concrete

LR B o B o
£l ' ’
RAC 1.76+0.15lge  0.998  2.46-+0.30lgé  0.994
RAC—S  1.42+0.08lge¢  0.995 1.7440.15lge  0.992
RAC—SC 1.36+0.08lg¢ 0.953 1.74+0.17lg¢  0.783
RAC—SF  1.34+0.07lg¢  0.995 1.2140.04lge  0.937
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Tab. 8 Modified factor of descending branch

R AR /571 RAC—S RAC—SC RAC—SF
1075 3.61 4.65 1.50
1073 6.32 4.67 1.99
10! 6.35 4.51 2.32
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