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Capillary Water Absorption of Recycled Aggregate Concrete after Repeated
Axial Compressive Loading
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Abstract: The influences of stress level(0, 0.3, 0.5, 0.7) and replacement ratio(0%, 30%, 50%, 100%)
of recycled aggregate on capillary water absorption of recycled aggregate concrete was studied. Based on
the unsaturated flow theory and the obtained experimental results, the predicted model of water distribu-
tion within concrete considering the influence of stress level and recycled aggregate replacement ratio is es-
tablished using the Boltzmann variable and the exponential-law of hydraulic diffusivity. The results indi-
cate that capillary water absorption mass and sorptivity for recycled aggregate concrete show an increasing
trend with the increase of recycled aggregate replacement ratio and stress level. Under a given stress level,
the depth of water penetration into concrete increases with increasing recycled aggregate replacement ratio
of recycled aggregates.
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Fig. 1 Particle gradation of coarse aggregate
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Table 1 Physical index of coarse aggregate

. Crushing Water absorption  Apparent Moisture
Coarse . . .
. index(by ratio(by density/  content(by
T .
aggregate mass) /% mass) /% (g+cm®) mass)/%
NCA 11.2 1.7 2650 0.4
RCA 15.0 6.1 2642 3.2
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Table 2 Mix proportion and cubic compressive
strength of concrete

Mix proportion/(kg * m )

Specimen f./MPa

C GBFS S NCA RCA SP W AW

RO 210 90 780 1170 0 3.6 117 0 45.9
R30 210 90 780 819 351 3.6 117 11 38.2
R50 210 90 780 585 585 3.6 117 17 36.0

R100 210 90 780 01170 3.6 117 34 35.2
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Table 3 Porosity of recycled aggregate concrete

Specimen RO R30 R50 R100
p/% 11.3 13.3 14.1 15.2
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Fig. 3 Mass variation curves of RAC capillary water absorption with square root of time
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Table 4 Initial and secondary sorptivity of RAC after repeated axial compressive loading

S‘,,,/(mm ch %) Sw/(mm e h %)

A
RO R30 R50 R100 RO R30 R50 R100
0 0.3285 0.489 2 0.544 3 0.7382 0.108 2 0.204 0 0.206 0 0.3381
0.3 0.3551 0.4919 0.5810 0.754 6 0.1330 0.2140 0.250 4 0.3816
0.5 0.376 1 0.504 3 0.5858 0. 802 6 0.1335 0.212 4 0.2516 0.3837
0.7 0.402 3 0.5280 0.6517 0.829 5 0.157 6 0.2251 0.279 9 0.405 3
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Fig. 4 Relative water content distribution curves inside recycled aggregate concretes
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