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Study on the Micro-properties of Self-compacting Recycled Concrete
Under Calcium Dissolution Environment
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(College of Civil and Transportation Engineering, Hohai University, Nanjing, Jiangsu 210098, China)

Abstract; To explore the mechanism of the influence of calcium dissolution on the micro properties
of self-compacting recycled concrete ( SCRC), considering the effects of the replacement rate of
recycled coarse aggregate (RCA) and the dosage of fly ash (FA), an experimental study was con-
ducted on the micro properties of SCRC under accelerated calcium dissolution conditions using am-
monium chloride solution. The experimental results show that as the dissolution age increases, the
ultrasonic velocity of SCRC decreases, and the proportion of most probable and large capillary pores
increases. The porosity of ordinary SCRC continues to increase, while the porosity of SCRC mixed
with FA first decreases and then increases. Within the same dissolution age, as the replacement
rate of RCA increases, the ultrasonic velocity of SCRC, and the internal pH value and size of the
dissolution transition zone decrease; With the increase of FA content, the ultrasonic velocity of
SCRC first increases and then decreases, and the internal pH value and the size of the dissolution
transition zone increase. During the dissolution process, when the FA content is 10% or 20% , the
pore structure of SCRC is refined and its resistance to dissolution is improved. However, when the
FA content is 30% , the pore structure of SCRC deteriorates and its resistance to dissolution decrea-
ses.
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Tab. 1 Physical property indicators of coarse and fine aggregates

25 MERE WoKR/%  EWERR/ %  FRE/ % BWHEE/ (kg - mT)  HEFRHEE/ (kg - m™)
4kt 2.9 2.9 — 3.0 2 640 —
RERH BB — 3.8 10.7 0.5 2700 1 410
T A ML — 9.8 15.2 1.0 2 670 1280




%6 P e AR5 RSN % S0 AR TR BE - O PERE R 5T 3
*:2 BRETEEREIKGREH (B{L.kg/m’)
Tab. 2 Mixture proportions of SCRC specimens (unit:kg/m?)
2453 KK L 7K 7Kg i PR ER RREEHR IR Uo% Sl

SRO 0.45 225.0 500 833 0.0 770.0 0 0. 65
SR25 0.45 225.0 500 833 192.5 577.5 0 0. 85
SR50 0. 45 225.0 500 833 385.0 385.0 0 1. 10
SR50F10 0.45 202.5 450 833 385.0 385.0 50 0.96
SR50F20 0.45 180.0 400 833 385.0 385.0 100 0. 87
SR50F30 0.45 157.5 350 833 385.0 385.0 150 0.72
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Fig. 1 Test for the working properties of SCRC
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Tab. 3 Working properties of SCRC

QA IRED R /mm ) B R /mm BHED RIES ) Y R mm DRI Ty /s SR %
SRO 684 666 18 3.4 5.2
SR25 670 655 15 3.6 6.6
SR50 662 650 12 3.9 8.1
SR50F10 680 667 13 3.9 7.5
SR50F20 694 680 14 3.8 7.1
SR50F30 700 685 15 3.6 6.8
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Fig. 2 Low-field nuclear magnetic resonance analyzer
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Fig. 3 Ultrasonic velocity of SCRC under different conditions
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Fig. 4 Dissolution depths and distributions of pH of
SCRC under different conditions
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Tab. 4 Division of concrete dissolution zone based on
pH values and dissolution depths

AR DO 17 IR P L/ mm

Hul wse g R e
W X hIx KRG

SRO 0~8.37 8.37~14.00 14.00~18.00 5.63
SR25 0~9.01 9.01~14.00 14.00~18.00 4.99
SR50 0~9.56 9.56~14.00 14.00~18.00 4.44
SR50F10 0~9.01 9.01~14.00 14.00~18.00  4.99
SR50F20 0~8.47 8.47~14.00 14.00~18.00  5.53
SR50F30 0~7.78 7.78~10.00 10.00~18.00  2.22
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Tab. 5 Pore size distribution data of SCRC under different FA cotents at different ages
B .4 4 = i
T 31/ d BEE AL T E AL KREMIL <AL Eli/jﬂ;
(<10 nm)/% (10~50 nm)/% (50~1 000 nm)/% (>1 000 nm)/% fL4%/nm

0 12.43 38.03 36. 60 12. 94 38. 08

14 9. 87 34.17 46. 31 9.65 53.89

SR50 28 10. 07 33.42 44.53 11.97 50.27
42 10. 05 37.08 45.10 7.77 53.89

56 11.20 38.94 43.85 6.00 50.27

0 9.95 36. 19 43.76 10. 10 50. 27

14 11. 82 37.16 37.15 13. 86 40. 82
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56 7.13 33.65 53. 66 5.56 66. 37
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