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Abstract: To solve the technical difficulty in the utilization of construction waste resources, the mechanism of
strengthening of the brick concrete recycled coarse aggregate(BCRCA ) by titanium gypsum slag paste (' T-S paste )
was studied. Both of the advantages and disadvantages of negative pressure strengthening and traditional
strengthening were discussed. At the same time, the variation rules of unconfined compressive strength and splitting
strength used for the cement stabilized macadam mixture were analyzed. The results show that the T-S paste can
produce C-S-H gel and ettringite micro expansion body to fill the coarse aggregate pores. After negative pressure
strengthening, the crushed stone value of BCRCA reaches 27.5% , the water absorption ratio decreases to 6.6% ,
and the apparent density increases to 2.678 g/cm’. The water saturation after negative pressure strengthening is
63.7% higher than that alter stirring. After negative pressure strengthening, the unconfined compressive strength

and the splitting strength of cement stabilized macadam mixture are 3.8 MPa and 0.40 MPa respectively, increasing
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by 38.5% and 36.7% compared with those unstrengthened. Both fatigue performance and anti-scouring performance

increase by more than 15%. The strengthening effect of T-S paste is obvious in the negative pressure strengthening

mode.

Key words : recycled brick-concrete coarse aggregate (BCRCA) ; cement stabilized macadam; strengthening

material; negative pressure strengthening; CT scan
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Table 1 Performance of cement

Performance Requirement Result
Normal consistency/ % 28.5
Initial =45 131
Setting time/min
Final <600 193
Soundness/mm <5 0
1d =3.5 4.7
Flexural strength/MPa
28d =6.5 7.3
1d =17.0 24.1
Compressive strength/MPa
28d =42.5 45.9

%2 BCRCAMIERE
Table 2 Performance of BCRCA

Performance Requirement Result
Crushed stone value/ % <35 32.9
20—30 mm <20 14.2
Flat and el ted particl
Aa and elongated particle 1020 ram <20 13.8
in coarse aggregate/ %
5-10 mm <20 13.3
20—30 mm 2.550
Apparent density/(g=em *)  10-20 mm 2.567
5=10 mm 2.573
20—30 mm 8.9
W ater absorption ratio 10-20 9.8
—20 mm .
(by mass)/ %
5-10 mm 9.2
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Fig. 1 XRD pattern of titanium gypsum
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Fig. 3 Microstructure of T-S paste with different curing ages
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Fig.5 Schematic diagram of filling degree of strengthening materials
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Fig. 6 Scanning graph of pore characteristics of strengthening BCRCA
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Fig. 7 Variation law of each performance index of BCRCA
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Table 3 Variation change of filling saturation

%
Strengthening method Open pore Connect pore
Stirring 23.4 15.2
Negative pressure 38.3 27.5
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Table 4 Grading of aggregate of cement stabilized stone mixture

Sieve size/mm 26.5 19 16 13.2

Passing ratio(by mass)/ % 100.0 82.6 77.4  69.5

4.75 2.36 1.18 0.6 0.3 0.15 0.075

5.7 35.4 22.6 16.0 12.0 7.4 4.8 2.6
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Fig. 8 Relationship between dry density and water content of cement stabilized stone mixture
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Table 5 Compressive strength of cement stabilized stone
mixtures at different ages
MPa

Curing age/d Before strengthening After strengthening

7 2.1 3.8
28 3.2 4.9
90 3.9 5.6
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Table 6 Splitting strength of cement stabilized
stone mixtures at different ages
MPa

Curing age/d Before strengthening After strengthening

7 0.30 0.41
28 0.37 0.49
90 0.45 0.60

FHasE 158 0.45 MPa.(2)BCRCA stk )5 , /K Ve fa &
BEATIR ARG 7 d BE S48 FF 0] 3K 3 0.41 MPa, %8 K o
A i B 8 K 249 36.7 % 55 4E 90 d i, K AR FE 58 %
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Table 7 Fatigue properties of cement stabilized stone mixtures

Flexural tensile

Specimen type strength/MPa K N/time Regression equation
0.4 476 800
. 0.5 17 240 y=9.45—11. 32z
Before strengthening 0.63 )
0.6 310 R"=0.990 2
0.7 30
0.4 623 600
) 0.5 22670 y=11.28—13. 88z
After strengthening 0.84 5
0.6 560 R°=0.9337
0.7 50
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