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combination of Nano-SiO, and fly ash, not only the early strength reduction of RAC caused by fly

ash can be compensated, but also the compressive strength of RAC at the age of 90 d is

significantly higher than that of RAC adding the two materials respectively. When the mass

fraction of Nano-SiQ, content is 1%, the compressive strength of recycled concrete at the age of

90 d increases by 3. 0 MPa compared with RAC, The flexural strength and splitting tensile

strength of RAC are significantly improved by adding both Nano-SiO, and fly ash. The flexural
strength of S2F30 is 24. 17% higher than that of F30, and the splitting tensile strength of S2F30
is 12, 68% higher than that of RAC mixed with Nano-SiO; or fly ash alone.
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Tab.1 Chemical Component of Fly Ash and Cement %
M’ﬂ SiOz Alz 03 Fez 03 Ca0 TiOz MgO SOa Naz O Kz 0 Pz 05 ﬁm{
B IK 53.9 31.1 4,2 4.0 1.1 1.0 0.7 0.9 2.0 0.7 0.4

KR 21,1 4.3 2.5 65.9 0.1

1.5 2.3 0.1 0.5 0.0 1.7
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Tab.2 Properties of Nano-SiQ; Colloidal
BWAR S B4 /nm EES%/ % pH {&
ik SO, B EHBA 155 30 10
R3 BLEARRYEEEER
Tab,3 Physical Properties of Recycled Coarse Aggregate

BHXR EREE/ (kg m™?) EMEE/ (kg » m™3) EBERR/ % HkE/ % EKE/ %
P Y:ikg o 1450 2 675 3.54 1.27 0.85
BEEEH 1220 2 553 14, 30 6.92 2.01

WK BRI K F R SR AL E B, A 3CR FH S i B ok #
FHEEHASUKKL, RPH MK AER T RHE
BAHBHBKENEKEITE EFNRAK
SiO, HWRHPHEKE. 9k SiO, MHBEKNZE
ErZa, FHEERRERAKE BRI N
0%,1%,2%M0%,30%,
EXHEFERRASGE - HRAFLERBEL, K
BYIX SiO, MK A EARE I8N RAC; #

BYXK SO, Hith S, FREFREBE 18h
BKEIEHR F EREFRRBE EB4i2H S+
F.25E BB EREZLE. :
ITHERPK SIO, MIMBEKEBREBENR
TrBEEL TESEHER, SARES LA HE
KAHEREN 1.9 kg m™° , ERIEERRE,
HEBKFHEUBBRNERLS LN E S %R
#(120+10) mm JEEIAN . BELEAHILE 4,

®4 ERIESH
Tab,4 Mix Proportion of Concrete kg e m™3
BEEL KR K BEK ik Sio; HeEH RART HeiKk Bt fm K 7K
NAC 320, 0 0 0, 00 1113.6 806, 4 160, 00 0.00 2.5
RAC 320.0 0 0.00 1062, 8 806.4 160. 00 54, 68 2.1
F30 224,0 96 0.00 1062.8 806.4 160, 00 54.68 1.9
S1 316. 8 0 10. 67 1062.8 806. 4 160. 00 47,21 3.1
S1F30 220, 8 96 10. 67 1 062.8 806. 4 160. 00 47.21 2.7
S2 313.6 0 21.33 1062.8 806. 4 160. 00 39.75 4.0
S2F30 217.6 96 21,33 1062.8 806. 4 160. 00 39.75 3.5
1.3 BRELTHBHESK EHRREF 1 SHEM L BELE 2 P HBRES

HERAYXK SIO, MEFERELHN TR H 2
MEEBAATREY ., EEEBARENTRE
L RBOMAK SIO, SHEBEE—&, BBR
R BER, RAE MRS EETHAESHRE
ERR ML AR T TR W K BT A B 4K
SIO, ATHAEZD KWL M Z 4, Shaikh
U E 3t BT ST A R BUR X RAC B4R 73k R
EhnEE. i THREHNTEER, K E8E
PRXE, 2 T 18] b 35 4 7 2K, [R] U T BE 2 ¥ 40k
SO, BFHEHAZDEABMMANE, ETHA B
BT E AR, BEH MR BB, B
HTEINT - OF 45k SiO, SHmKRE,. FRABE
BREILHIT B OB B A KRB R S B EHR
HHRHERE 2 min; QA RS JK U8 F M B K B 2
min; QMAB & W HKFEFBH. WK 55k
SiO, HREA HPWEKEETES P HEAM
EHBKESEKENE. B TFEEHTRHEK

BEEZHYK SO, FREEHEEETRREAT
A BRI A4,
1.4 ARFESRFE

FHRE L TEEEKB(EERELHEY
M EE IR 7 B AR #E ) (GB/ T 50080—2016) # 17 H1%
EHRX. SE(EEREL R TE)
(GB/T 50081—2016), iR %t - i ik R HAE AR v
R~F 100 mm X100 mm X 100 mm ER, G R E S
MR I H, BH 3 M4 HAHTH
n7,28,90 dHERE, MBEHREM N 0.3
MPa+s7!, 28 d i@ B i R R HER T
100 mm X100 mm X400 mm,SME 4 HKE 3 1Mk
Be A, i EZEHK 0.03 MPa » 57,
28 dEF BT RIS BE A W B R i B, AT B
i3 3 iR B B 4L 100 mm X 100 mm X 100 mm
BB R AR IR R TIRE .
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2.1 RBHER
ROBBTHARASUHHRELNEENS
FHBARER.
%5 BELARENNFHERBER

Tab.5 Slump and Mechanical Properties of Concrete
Experimental Results
R¥%EL | JHER/ HLERE/MPa HHFR | BNHRR

%8 | mm 7d 28d | 90d |B/MPa|3fE/MPa
NAC 80 | 19.75 | 22.00 | 27.89 | 4.97 2,65

RAC 100 13.79 | 17.06 | 19.52 | 3.45 1.82

F30 130 9.33 | 18.73 | 18.52 | 3.31 2.13
S1 45 16.98 | 20.55 | 21.26 | 3.85 2.08

S1F30 90 13.80 | 17.59 | 22.60 | 3.73 2.26
S2 10 18.87 | 23.08 | 24.30 | 4.11 2.33
S2F30 65 16,17 | 21.51 | 26.63 | 4.02 2.40
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Fig.1 Slump of Fresh Concrete
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Fig.2 Effect of Nano-SiO; or Fly Ash-on
Compressive Strength of RAC
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Fig.3 Effect of Nano-SiO, on Compressive

Strength of Fly Ash RAC
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Fig. 4 Effect of Fly Ash on Compressive Strength of
Nano-SiO; RAC
307 MK, 7 d 71 28 d BB EE L HIERE
BEF TR ERE 9 JBRBEBAMTERER
BETREBHK SO, WHEAREL. TREAH
BRSBERAK SO, BEBERELNEHHEE,
HRBEFIRAIK SO, MMHERELFHRE

RRA BRI .
SEUM,EFERELPEBIK SO, FK
SRR , BE 95 78 MR (6 b S K X B A 58 BE B o) 9 [R) B 3R
K SIO, WRKEHBERBRSRHRE, o
Bk - ik SiO, $7A & Kk WL K& HE Ak 2 B R
RL, 7E R 058 R R B AR K AL R s K
T RYPEEME, K Be, EEHRELRRE —E
BERAZH KL, ABEDRER. B, EF
HRELFPERESE YA TR KRR E
AT, AT R HIREE .
2.4 MITEE
BS@bmTFHEAHEFHYEERETIXA
R RAC iy K MET LK F g 8 X8R
B, B RAC MFLITRE MY T NAC KEE
TH. BEESK SO, WA, RAC HHITRER
HRE, BHAREE. REET. XSO, %&EFT
RACHIRHE TR E® T HEW KN RE, AT
RET RACHWHEITRE., SHERBELIEZA
30 Y0 My BE IR B, BU AT 3 BE /0N 0B BE T B 5 15 B ) 408 AR X
BAERBELIMITEBERAMER. WK ZTBHX



BREE,F MK SO, R IHHFLRELN

AR A 31

DM

3.0 NAC RAC Sl S2  F30 SlF30 SZFSO

BRELRY
(8) AXSIOXMNBRRALARLAFTRENES

4.5
S1F30 2 S2F30

o
-
£ 3.5+ ﬂ
30 RAC S1
RELAD

() BHEXMHKSIOBERRIHFTBE K EW

BS5 RELIMFERE
Fig.5 Flexural Strength of Concrete
SiO, BB RAFE BRI OHITRE, HEEH K
SiO, 8 & W3 i Z & L 7, S2F30 A8 X F F30 #
BT 19.46%,

%t & 5(b)Hr RAC, S1,S1F30 # RAC, S2,
S2F30 MHi TR E 2 I, R K 59k S0, E#
LT REFRGLERE -EAH#—-FHER,
TiRAX FRBAMK SO, HHFTE.BR2MEXTF
RAC,EBEHTHITREAH BRI, S2F30 A
T F30RET 19.46% ; BAR 28 d ¥4 3 S1F30 A
S2F30 M Hiira& BE 2 S F S1 A1 S2, S E Hi R IR
BREEKES . EBHEAT RACE 28 dIBIZE
RAREMEER KB, KM S1 M S2 H&HF
ERKRKERZH, EEBPOEK, Bt S1F30
1 S2F30 My B s S1 M S2.

2.5 BRARAEE

HE6(OLUES, BEE SR X RE LB
HphEE=EANEE, EELERELNE, 2
BESHEVEFEOIER A THUAERE. &
B 6(FEUEWL, AKX SO, BB REHFAERE
THBRERGRE FEBENE M, FARELE
PR RS NAC (B RRBmE., X
B4k SO, fE3R 1k RAC R B X B
G BB M E R Z B MBS T, AT E RAC
MBNRANERE. ERLBELITBA0NHH
B, ZRMEKEBREBHERE L OB
SR, TEHER EESB ALK SO, FEEEL

LMY

NAC RAC Sl S2 F30 SIF30 S2F30
HRELAY
@) WASOMRBRELTELBRBERNLH

2.6¢
S1F30 S2F30

o,k
20
§ 1.8}
8 1.6t
RAC s1
BELRD
(b)) BRAKNHKSOBEBRLBIEBRGEW

6 BREIBRANEER
Fig. 6 Splitting Tensile Strength of Concrete
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