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Analysis of the Effect of Foam Dosage on the Performance of Recycled Fine Aggregate Foamed Concrete
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Abstract: In order to achieve the high — value utilization of recycled fine aggregate from waste concrete, the study investigated
the influence of different foam dosages and the presence of polypropylene fibers on the workability properties, such as wet
density, flowability, and compressive strength of recycled fine aggregate foamed concrete. By combining various fitting forms,
the relationship between foam dosage and compressive strength was analyzed. The research showed that with an increase in foam
dosage, the wet density of recycled fine aggregate foamed concrete decreased significantly, while the flowability and compressive
strength decreased. The addition of polypropylene fibers had different effects on the wet density and flowability of recycled fine
aggregate foamed concrete with different foam dosages, but it did not have a significant improvement effect on compressive
strength. According to the presence or absence of polypropylene fibers, the optimal fitting forms for the relationship between
foam dosage and strength of recycled fine aggregate foamed concrete were exponential fitting and polynomial fitting, respectively.
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Table 1 Basic properties of cement
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/min /MPa /MPa
Wi &EE 3d 28d 3d 284d

R/ WREBY

(g/em®)  (m’/kg) Rt

3.1 350 81 325 3.9 7.5 28 48 S
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Table 2 Chemical composition of cement / %

Si0, Ca0 MgO AlLO; Fe,0; SO; NaOeq f-CaO Cl- HBedkh
20.58 63.57 2.29 497 3.76 200 0.53 0.75 0.026 1.524
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Table 3 The performance indicators of fly ash
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B/pm  (g/em’) (g/em’) (gem’) % WK% RH/%
1.2 2.52 0.72 0.67 <0.1 92 82




1 4 SORESE . WK PR A BRI R TR BE - PERE R M 20 A 3

x4 BEABTHRESH
Table 4 The gradation analysis of recycled fine aggregates /%
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0 23.8 50. 1 61.4 81 87.8
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Table 6 The design of the mix proportion for recycled foamed concrete
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(kym’)  (ky/m’) (kg/w’) (g/m’) §/%  (kg/w’) 3

(kg/m)
F-40 630 70 350 0 40 341 9
F-60 551 61 306 0 60 294 12
F-80 490 54 272 0 80 258 14
F-100 441 49 245 0 100 229 16
F-PP-40 621 69 345 0. 64 40 336 9
F-PP-60 543 60 301 0.56 60 289 12
F-PP-80 481 53 267 0.50 80 253 14
F-PP-100 432 48 240 0.45 100 224 16
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Fig. 1 The wet density variation of fiber foam concrete
with different ratios with or without fibers
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Fig.2 The wet density variation of fiber foam concrete
with or without fibers under different mixing speeds
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Table 7 Theoretical wet density of foam concrete
under different mix proportions

. BARMRNHE AR
(kg/m’) (kg/m?)
40 1382 1 400
60 1207 1226
80 1 070 1 086
100 961 981
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Fig.3 Flowability of foam concrete under different mix proportions
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Fig.4 Strength variation of fiber — free foam concrete at different ages
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Fig. 5 Fitting of compressive strength of fiber — free foam concrete at 28 — day with respect to the foam content
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Fig. 6 Fitting of compressive strength of fiber — reinforced foam concrete at 28 — day with respect to the foam content
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