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Abstract: Twelve groups of steel fiber reinforced rubberized concrete (SFR-RuC) with crumb rubber content ranging
from 0% -20.0% and steel fiber content ranging from 0% —1.5% were prepared by optimizing the mixture design
at equal strength, and uniaxial cyclic compression tests were performed to investigate their cyclic mechanical behavior.
The results show that SFR-RuC with 20.0% rubber particles can be obtained with the similar strength to normal
concrete C60 by optimizing the mixture design. Compared with specimens of normal concrete, rubber concrete and
steel fiber reinforced concrete, the SFR-RuC specimens show good mechanical properties under uniaxial cyclic
compression, and the failure mode of SFR-RuC specimens is ductile. The ductility, toughness and dissipated energy
of SFR-RuC specimens are obviously enhanced, while the plastic strain accumulation and stiffness degradation
become slower. Based on experimental data and comprehensively considering the influence of crumb rubber and steel
fibers, a constitutive model is proposed to generalize the stress-strain response of SFR-RuC under uniaxial cyclic
compression, which can provide some theoretical background for the design and analysis of SFR-RuC structure.
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Table 1 Mix proportions and main properties of concretes

Mix proportion/(kg-m )

Sp;c]iomen M/ f,/MPa  f/MPa E“i:ilf?' E./GPa
: SF R w C FA CA  sP

NC 0. 340 0 0 160.00  470.00  820.00  960.00 4.70 68.7  48.7 1.9  38.7
RI10F0 0. 285 0 3417 155.00 544.00 738.00 960.00 5.40 68.2  48.3 2.2  35.8
R20F0 0.245 0 68.33  145.00 593.00  656.00 960.00 5.90 65.7  47.3 2.5 349
ROFO05 0.340  39.25 0 160.00  470.00 820.00  960.00 4.70 72.1  50.9 2.0  39.9
ROF1 0.340  78.50 0 160.00  470.00 820.00  960.00 4.70 75.1  53.6 2.2 42.5
ROF15 0.340  117.75 0 160.00  470.00 820.00  960.00 4.70 78.9  57.3 2.3  45.3
R5F1 0.325 7850  17.08  156.00 480.00 779.00  960.00 4.80 75.8  53.8 2.3  41.3
RIOFO5  0.285  39.25  34.17  155.00 544.00 738.00 960.00 5.40 71.6  50.7 2.3  40.1
RI0F1 0.285  78.50 3417  155.00 544.00 738.00 960.00 5.40 74.7  53.2 2.5  40.2
RIOF15  0.285  117.25  34.17  155.00 544.00 738.00 960.00 5.40 77.7  56.2 2.6  43.7
RI5F1 0.270  78.50  51.25  155.00 575.00 697.00 960.00 5.80 76.1  51.5 2.6  39.8
R20F 1 0.245  78.50  68.33  145.00 593.00 656.00 960.00 5.90 70.6  49.3 2.8  39.2
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(a) Unaixal cyclic compressive process™”
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Fig. 2 Uniaxial cyclic compressive process of SFR-RuC specimen
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Fig. 3 Micro morphology of fracture surface of SFR-RuC specimens
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Fig. 5 Uniaxial cyclic compressive stress-strain curves of specimens
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Fig. 6 Envelope curves of the cyclic compressive curves of specimens
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Fig.7 Relationship between stiffness degradation ratio and unloading strain of specimens
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Fig. 11 Comparisons between experimental and calculated results of cyclic compressive stress-strain curves of specimens
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