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Shear Performance on SFRC Beam Using Recycled Coarse Aggregate

Seongeun Kim', Jaewon Jeong’, Seunghun Kim’ *

Abstract: Degraded shear performance of reinforced concrete members with recycled coarse aggregate (RCA) compared to flexural strength is a problem.
To address this, steel fibers can be used as concrete reinforcement material. In this study, the strength and deformation characteristics of SFRC beams
using RCA were to be determined by shear tests. Major experimental variables include the volume fraction of steel fiber (0, 0.5%, 1%), the replacement
rate of RCA (0%, 100%), and the shear span ratio (a/d = 1, 2). As a result of the experiment, the shear strength of the specimen increased as the rate
of mixing steel fiber increased. For specimens with RCA and 1% steel fiber, the maximum shear strengths increased by 1.77 - 6.25% compared to
specimens with normal coarse aggregate (NCA). On the other hand, at 0-0.5% steel fiber, the shear strengths of RCA specimens were reduced by
24.2% t0 49.2% compared to NCA specimens. This indicates that reinforcement with 1% volume fraction of steel fiber greatly contributes to preventing

shear strength reduction due to the use of RCA.
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Table. 2 Compressive strength of concrete

Specimen S (MPa) Specimen S (MPa)
RO-S0 45.36 R1-S0 45.36
RO-S1 41.71 R1-S1 31.44
RO-S2 46.14 R1-S2 44.23

Table. 3 Properties of steel reinforcing bars in tension

Rebar ds As E; f y f Ju
(mm) (mm) (GPa) (MPa) (MPa)

Steel-D10 9.5 71.3 184 501 611

Steel-D16 15.9 397.2 198 427 585
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Fig. 3 Crack patterns of specimens (a/d=1)
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Table. 4 Test results
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Q1o WY

Maximum shear

Diagonal tensile

Ultimate shear

Specimen Cr:c(l;dl\(l);d Ma;im?lr(rll\]l)oad force crack stress strength Failure mode
“ e Vinax(KN) Ver (MPa) Vinax (MPa)

2R0-S0 140.6 217.9 118.2 1.77 2.75 shear failure
2R0-S2 148.0 277.3 150.5 1.87 3.50 shear failure
2R1-S0 94.6 110.9 60.1 1.19 1.40 shear failure
2R1-S2 1259 294.7 159.9 1.59 3.72 flexural + shear failure
1R0-S1 159.3 283.9 219.0 2.01 3.58 shear failure
1R0-S2 266.6 358.0 276.1 3.36 4.52 flexural + shear failure
1R1-S1 161.7 215.2 166.0 2.04 2.72 shear failure
1R1-S2 1553 364.3 281.0 1.96 4.60 flexural + shear failure
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Fig. 6 Comparison of shear strengths Fig. 7 Load-strain curves
Table. 5 Comparison of Vi and V,, by previous proposed formula
Vi (kN)
Speci Vinax (KN
pectmen CN en Bq 1) KO (Eq. ) CSA Zsutty Narayanan  Sharma Oh
2R0-S0 118.2 48.27 60.27 57.92 69.20 76.67 136.38 95.94
2R0-S2 150.5 48.68 60.67 58.42 69.60 95.11 137.54 107.58
2R1-S0 60.1 46.52 58.60 55.83 67.52 74.70 131.45 93.01
2R1-S2 159.9 47.66 59.69 57.19 68.62 93.96 134.67 105.65
1RO-S1 219.0 46.28 51.40 55.54 169.57 202.19 155.52 190.42
1R0-S2 276.1 48.68 53.70 58.42 175.37 216.59 163.57 204.22
IR1-S1 166.0 40.18 45.55 4822 154.32 188.42 135.02 169.24
1R1-S2 281.0 47.66 52.72 57.19 17291 214.29 160.15 200.57
Table. 6 Comparison of Viax/Va
Vinax/ Vi (KN)
Specimen
Vinax/KCI1 Vina/KCI2 Vina/ CSA Vmax/Zsutty Vmax/Narayanan Viax/sharma Vinax/Oh
2R0-S0 2.45 1.96 2.04 1.71 1.54 0.87 1.23
2R0-S2 3.09 2.48 2.58 2.16 1.58 1.09 1.40
2R1-S0 1.29 1.03 1.08 0.89 0.80 0.46 0.65
2R1-S2 3.36 2.68 2.80 2.33 1.70 1.19 1.51
1R0-S1 4.73 4.26 3.94 1.29 1.08 1.41 1.15
1R0-S2 5.67 5.14 4.73 1.57 1.27 1.69 1.35
1R1-S1 4.13 3.64 3.44 1.08 0.88 1.23 0.98
1R1-S2 5.90 5.33 491 1.63 1.31 1.75 1.40
Mean 3.83 3.32 3.19 1.58 1.27 1.21 1.21
Standard deviation 1.59 1.54 1.32 0.50 0.33 0.42 0.28
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