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Abstract: This paper investigated the effects of particle size and content of recycled aggregate on the anti-
freezing performance of cement-stabilized recycled aggregate mixture, so as to provide a reference for the fine
utilization of recycled aggregate with different particle sizes. The basic performance indexes of recycled
aggregates with different particle sizes were tested, and the optimum moisture content and maximum dry density
were determined by compaction test. The specimens were prepared with 4% cement content, and the anti-freezing
performance of the mixture was evaluated by testing the unconfined compressive strength loss of the mixture after
the freeze-thaw cycle. The results show that the optimum moisture content increases, and the maximum dry
density of the mixture decreases with the increasing particle size and content of recycled aggregate. When
recycled aggregate of 4.75-9.5 mm is added, after five freeze-thaw cycles, the strength of the mixture first
increases and then decreases with the increasing content of recycled aggregate. After ten freeze-thaw cycles, the
strength of the mixture decreases with the increase in the content of recycled aggregate. When the recycled
aggregate of 9.5—19 mm and 19-26.5 mm is added, with the increasing content and particle size of recycled

aggregate, as well as the number of freeze-thaw cycles, the strength of the mixture deteriorates. The variation law
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of the anti-freezing performance of cement-stabilized recycled aggregate mixture is different with the change in

content and particle size of recycled aggregate. In general, with the increasing content and particle size of recycled

aggregate, as well as the number of freeze-thaw cycles, the anti-freezing performance of the mixture is worse.

Keywords: solid construction waste; particle size of recycled aggregate; content of recycled aggregate; number

of freeze-thaw cycles; anti-freezing performance
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Table 1 Test results of coarse aggregate performance

ARk LR FRWEE/ Wk R RIRIN
By f/mm (ge-em ) /¥ OH/Y% &FR/Y

4.75~9.5 2.77 0.75 20.1 9.4
PN

9.5~19 2.76 0.53 21.3 8.5
HAH 19~26.5 2.79 0.44 21.6 6.6

4.75~9.5 2.45 9.38 24.7 6.7
A

9.5~19 2.46 8.67 26.7 7.4
GE S

19~26.5 2.47 8.28 28.5 9.5
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Table 2 Test results of fine aggregate performance
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Table 3 Grading of compact skeleton type
W L (mm) B BT 428/ %
26.5 19 9.5 4.75 2.36 0.6 0.075

£

R 100.0 86.0 58.0 32.0 28.0  15.0 3.0
TR 100.0 68.0 38.0 22.0  16.0 8.0 0.0
E 100.0 77.0 48.0 27.0  22.0 11.5 1.5

x4 HKBEAREFI
Table 4 Test scheme design
R AR FEAE B (mm) B4t/ %

VES 52
4.75~9.5 9.5~19 19~26.5
RA1 0 0 0
RA2 30 0 0
RA3 60 0 0
RA4 100 0 0
RB1 0 30 0
RB2 0 60 0
RB3 0 100 0
RC1 0 0 30
RC2 0 0 60
RC3 0 0 100
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Figure 1 Specimen in freeze-thaw cycle

B2 HEEIREREEIKE

Figure 2 Strength test after freeze-thaw cycle
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Table 5 Vibration compaction test results

ERRAR/ 5 HERIBI /% RS BRTHE/
mm WS PSR RRER KR/%U O (geem™?)
TSR RAL 0 100 5.09 2.365
4.75~9.5  RA2 30 70 5.36 2.311
4.75~9.5 RA3 60 40 6.82 2.235
4.75~9.5 RA4 100 0 7.66 2.177
9.5~19  RBI 30 70 5.54 2.289
9.5~19  RB2 60 40 7.22 2.219
9.5~19  RB3 100 0 8.16 2.117
19~26.5 RC1 30 70 5.58 2.287
19~26.5 RC2 60 40 7.87 2.188
19~26.5 RC3 100 0 8.58 2.076
9.0
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Figure 3 Variation trend of optimum moisture content
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Figure 4 Variation trend of maximum dry density
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Table 6 Anti-freezing test results

LR U RG2S R/ %
PR /% % /MPa v/ 7
“ . " P
f/mm R * 0w 5% 10k 5, 10k

L

TR RAL 0 100 494 460 442 6.9 10.5
4.75~9.5 RA2 30 70 5.31 5.07 3.78 4.5 2838
4.75~9.5 RA3 60 40 495 453 343 85 307
4.75~9.5 RA4 100 0 435 375 2.63 13.8 39.5

9.5~19 RBI 30 70 5.09 4.68 3.53 8.1 30.6
9.5~19 RB2 60 40  4.68 4.22 254 9.8 457
9.5~19 RB3 100 0 402 338 1.88 159 53.2
19~26.5 RC1 30 70 4.78 434 298 9.2 377
19~26.5 RC2 60 40 435 3.85 211 11.5 515
19~26.5 RC3 100 0 3.61 2.87 1.33 20.5 63.2
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Figure 5 Test results of unconfined compressive strength
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Figure 6 Test results of compressive strength loss rate
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