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Capacity Evaluation of SFRC Beams Using Recycled Fine and Coarse Aggregates

Hyun-Ho Lee™

Abstract: The aim of this study is a large amount use of recycled aggregates. The considering recycled aggregates replacement ratio is 50% that of
natural aggregates. In order to increase the shear capacity of beams, that may be weaken by use of recycled aggregates, steel fibers are reinforced. The
main variables are steel fiber volume fractions such as 0%, 0.5%, 0.75% and 1.0%. After the test, it could confirm that the strength and deformation
capacity of beams with the steel fiber content values of 0.5% and 0.75% are comprehensively enhanced compared to non reinforcement. After evaluating
the shear strength by using shear strength equations of previous researches, it concluded that the strength equation of Oh et al. (2008) is able to predict

the shear strength of SFRC beams on the safety side.
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Table 1 Material properties and shape

Materials Physical and chemical properties Shape

Density: 3.15 g/em®

Cement Fineness: 3,770 cm’/g
Coarse Max size: 25 mm
L \
aggregate Density: 2.65 g/cm

F.M.: 6.02, Absorption ratio: 1.39

Max size: 5 mm

a F;:eate Density: 2.54 g/em®

gereg F.M.: 3.05, Absorption ratio: 1.01
Recycled Max size : 25 mm

coarse Density : 2.50 g/cm’

aggregate F.M.: 6.57, Absorption ratio: 2.03

Recycled Max size: 5 mm
fine Density: 2.51 g/em®
aggregate F.M.: 3.08, Absorption ratio: 2.03

Length: 30 mm, Diameter : 0.5 mm
Steel Density : 7.85 g/em’,
Fiber Aspect ratio: 60
Tensile strength: 1,140 MPa

Table 2 Mixing table
Unit Weighty(kg/m3) Steel
) Fine Coarse fiber
Specimen WC S/a aggregate aggregate  yolume

%) (% :
name (%) (%) W C Natu- Recyc- Natu- Recye- fraction

ral led ral led (%)

NS35_S 0.00

SE35 050 S 0.50
48 1 4 42 462 4

SF35 075 S 55 48 165300 439 7 6 70 0.75

SF35 100 S 1.00
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Fig. 1 Specimen detail
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Fig. 2 Loading and measuring plan
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Table 3 Material properties of rebars

Yield strength  Yield strain Tensile Elastic
Rebar (MPa) (<10°) strength modulus
(MPa) (MPa)
D10 437 4,030 533 108,437
D16 475 5,230 606 90,822
Table 4 Test results
Steel Maxi- Ultimate
fiber Yield Yield dis- dis- Ductility
Specime mu .
name volume load placement load placement ratio
fraction (kN) (8y, mm) (kN) (bmax,  (6max/6y)
(%) mm)
NS35 S 0.00 76.05 5.08 1014 s.61 1.1
SF35 050 S 0.50 80.91  5.04 107.9  72.00 14.3
SF35 075 S 0.75 7844  5.00 104.6 110.60 22.1
SF35 100 S 1.00 78.09  5.17 104.1  100.80 19.5
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Table 5 Shear strength equations comparison
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strength et al. etal. et al. etal. et al.
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Average 0.50 0.64 0.62 1.76 1.70
Standard |, 0.10 012 045 027
deviation
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