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Shear Strength Evaluation of Steel Fiber Reinforced Concrete Coupling Beams with
Conventional Reinforcements Details

Seong-Hwi Song', Dong-Hee Son', Back-I1 Bae?, Chang-Sik Choi®"

Abstract: The purpose of this study is to prevent diagonal tension failure of existing conventional coupling beams, increase the shear strength of
conventional coupling beams, and quantitatively evaluate the increase. Steel fibers can improve shear strength and partially change the failure
mechanism, but this is the result of research on general RC beams and columns, and research on the shear strength enhancement of conventional coupling
beams for steel fiber reinforced concrete is still lacking. Therefore, in order to confirm the increased shear strength caused by steel fiber and the resulting
change in failure mechanism, three specimens were fabricated with the steel fiber volume fraction as a variable (0%, 1%, 2%) and repeated loading
experiments were performed. As a result, the shear strength of the specimens reinforced with steel fibers (1%, 2%) increased as the shear resistance
contribution of concrete increased after the maximum strength was developed compared to the specimens without it (0%).
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Table 1 Concrete compressive strength test results

Day Specimens Average Stress (MPa)
V,=0% 26.42
3 days V,=1% 21.66
V,=2% 20.86
v, =0% 52.42
28 days V,=1% 39.62
V,=2% 43.28
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Table 2 Test results of concrete flexural tensile strength

Day Specimens Average Stress (MPa)
V,=0% 42
28 days V,=1% 4.64
V,=2% 6.85

Table 3 Test results of concrete splitting tensile strength

Day Specimens Average Stress (MPa)
v, =0% 423
28 days Ve=1% 5.13
v, =2% 5.56
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Fig. 1 Conventional coupling beam details Fig. 2 Loading protocol
Table 4 Dimensions and material properties of specimens
concrete Longitudinal Transverse Steel fiber
Specimens b (mm) d(mm) h(mm) 1(mm a/d " l D V,
P (mm) d(mm) hmm) | (mm) St Rebar Y Rebar Ty d / 4
(MPa) (MPa) (MPa) (mm)  (mm) (%)
CCB-V{0 52.42 - - 0
CCB-Vfl 300 544 600 900 1.5 39.62 D25 493.9 D13 483.5 30 0.5 1
CCB-V12 43.28 30 0.5 2

b: Section width, d: Section depth, h: Height, I: Beam length, a/d: Shear span to depth ratio, f,;,: Concrete compression strength, f,: Longitudinal
reinforcement yield strength, f,,: Transverse reinforcement yield strength, [ : Steel fiber length, D: Steel fiber diameter, V}: Steel fiber volume

fraction
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Table 5 Test result

Yield point Maximum load Ultimate load (0.8% 7,,,)
Specimens  prift Ratio P, A, k, Drift Ratio  Fpax A DriftRatio P, A, H
(%) (kN) (mm)  (kKN/mm) (%) (kN) (mm) (%) &N)  (mm) (4,/4,)
CCB-V{0 0.97 613.83 8.69 70.64 1.40 734.67 12.63 2.17 587.74  19.56 225
CCB-Vfl 1.04 723.35 9.35 77.36 2.19 816.72 19.72 3.34 65338  30.10 322
CCB-V1f2 1.04 790.00 9.36 84.40 222 910.27 19.98 3.83 72822 3447 3.68

P, : experiment load at yield state, A, : experiment displacement at yield state, k, : stiffness at yield state, 7, : experiment load at maximum load

state, A

state 1 : displacement-ductility ratio
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Table 6 Shear strength of specimens
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(kN) (EA) (kN) (kN) (kN)
CCB-Vf0 734.67 5 614.96 0
CCB-Vfl 816.72 5 614.96 119.71 82.05
CCB-Vf2 910.27 6 728.73 61.83

V,,: maximum shear strength, n : number of yield transverse reinforcement, V: shear strength by transverse reinforcement, V: shear strength

by concrete (V, cop— v — Vi,cop—vpn)» Vi shear strength by steel fiber
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