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Abstract: In order to study the effect of salt freezing environment on the mechanical properties of recycled aggregate concrete
(RAC), the strength grade, the number of freeze-thaw cycles and the eroded salt type were used as test variables, and the
macroscopic and microscopic tests were combined. The deterioration mechanism of RAC and normal aggregate concrete ( NAC)
after salt freezing cycle was analyzed. Based on the relative dynamic elastic modulus of RAC under salt freezing cycle test, the
Wiener random process was used to model and analyze the change rule of reliability, and the service life of RAC in salt freezing
environment was predicted. The results showed that the salt freezing resistance of RAC was worse than that of NAC, and the higher the
strength grade of RAC, the better the salt freezing resistance. The loss rate of dynamic elastic modulus of 3.7% mass fraction Na,SO,
group was only 1.72% before 60 salt freezing cycles, and the loss rate of dynamic elastic modulus of RAC decreased rapidly after 90
salt freezing cycles due to the damage accumulation of salt freezing resistance, reaching 17.16 %. Microscopic analysis found that after
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the salt freezing cycle, the lower the RAC strength rating, the looser the internal structure was after salt freezing, and the larger the

crack width. According to the model analysis of Wiener random process, the reliability duration of RC50-C model was the longest, and

the estimated value of frost resistance durability life in North China could reach 53 years.

Keywords: recycled aggregate concrete; salt freezing cycle; durability; Wiener random process; life prediction
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Fig.1 Grade curve of coarse aggregate



82 K K % % M (T % R 55 56 &

1 OHERHERESE R

Table 1 Performance index of coarse aggregate

‘ FWERE, MBUIE, O JRRHER O HR L WK/ %
e (kg-m™) (kg-m™) % T/ % B/ % 10 min 24 h
NCA 2 735 1516 9.5 1.3 1.2 0.60 1.80
RCA 2 653 1293 13.5 8.5 3.3 4.23 5.39
12 E&ERAEFRIT 100 mm F 57 J5 A4 T 52 05 AR B  58 BE at

TREE L 5R S C30,C40 C50, R 35 4135 15 3 100 mmx 100 mmx400 mm F# A
Frit ik BE 3.7% 1) NaCl Na,SO, ¥, FRAIEER 0, RECEF F T 3T o 450 2K 358 KRR %t 2 53 A o 00 3
30.60.90 ¥k, it 5 24k 60 Ht 100 mmx100 mmx  JREE O T INEE 2 R

#2 WELEAL

Table 2 Concrete mix ratio

B m® IREEL AR kg [SE Gl

RAES  BRESH NCA RCA K i K Bk KT/ % R
NC40-C C40 1017 0 447 721 175 0 0.01 5.1
RC30-C C30 0 1134 335 756 165 47.96 0.01 5.1
RC40-C C40 0 1067 423 711 165 45.13 0.01 5.1
RC40-S C40 0 1067 423 711 165 45.13 0.01 5.1
RC50-C C50 0 1021 498 685 165 42.32 0.01 5.2
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Fig.2 Apparent damage of concrete after salt freezing cycle

(m) RC50-C-90%K (n) RC40-S-907% (0) NC40-C-907K



514

WOEN 4 JL T Wiener BEMLFE A TR 5E 1 8 V5 75 A 0 33

2 FTLUE 1 ERRTE R 30 WG TR Bk 3%
AT 4 B 53 R T, 8 4 47 3 T A0 I % 9% 5 R VR A
60 WG, RRIANRTARY K 3 BB R % 5 $h ik
TEFR 90 WK, ZBORF B R AN &R A T R Hv%
Hrpr RC30-C AH7E 90 WA G 0K i v 7™, i 8}
Y M HL RC40-C 4B R 5 b4y B, b &
HoRHRLE ; RC50-C 4 322 R 0 3% Jii 7% ; RC40-S Al
NC40-C K WA RHE7% . 0~60 IRIFFRH, RC40-C
25175 e RC40-S 41 7™, {H 90 K J5 RC40-S 4 %
SR IR IR

RIS IR L 5 RAC B9 S RER
SR B MR BE, Rl NAC 7E 30 ER 7 5 1h 22 BT
FE FEER VRTINS AR T 3 SRR SR X RAC 11
SN B
22 REMHK

AR VRE PR 5 i Y B s 4 R AR L an 8] 3 P
ML 3 (a) FT N, Bl SR RGP OB 1S, JoT £ 43
PR EL | THEH RCA0-C 4B 2% R KT NC40-
C4, i 3(b) Al %1, RC40-C 4 F1 RC40-S 4H i
IR ERATE R E R

5F

] RC30-C
[ rRc40-C

41 | rcs0-C
8 [ Nc4o-c
3k
K
E_]\:-S
o o2F
=S

1 -

OJ:.'i] »

15 30 60 90
RIAME R EL
(OENEE SN
3 -
[ RC40-S
[ RC40-C

& ot
B
®
5‘[5
g
=1t

0

15 30 60 90
RAME IR AL
(b) AR ARV
&3 Brafikes
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Fig.6 The micro-morphology of RAC under the action of
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Table 3 Parameter values of Wiener model

i o B
RC30-C 3.626x107° 4.143x107°
RC40-C 1.946x107° 2.373x107°
RC50-C 1.046x107° 1.592x107*
RC40-S 1.099x107° 1.861x107°
NC40-C 1.062x107° 1.373x107°
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Fig.8 Reliability curve
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Table 4 Life span prediction of freezing resistance durability

t/a
RC30-C RC40-C RC50-C RC40-S NC40-C

X

4t 10.60 19.60 37.30 35.30 36.80
P4k 10.78 19.93 37.93 35.90 37.40
£k 15.14 28.00 53.29 50.43 52.60

5 %

(1) RAC (3 B SR T, IR R R
AE RG> 15, H RAC 2 2R 28I R 1520,
B F12EVEREFR BRI YT NAC,

(2) T RC40-S A AFLEB 05 BA W L 7, ff
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