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The Ductile Behavior Test of the Ultra High Perfomance Fiber Reinforced | Beam
by the Combination of the Fiber and Group of Reinforcement Bar

Jin-Young Park', Sang-Mook Han®*

Abstract: The purpose of this study is to induce the ductile behavior of the Ultra High Perfomance Concrete Reinforced I beam by substituting the
part of steel fiber for bundle of reinforcing bars. Experiment of flexural behavior of the Ultra High Performance Concrete I shaped beam with the
combination of the steel fiber and bundle of reinforcement bars was carried out. The volume fractions of steel fiber are 0%, 0.7%, 1%, 2%. The bundle
of reinforcing bars and prestressing wire are used to restrain the concrete in compression zone. Length of bundle of reinforcing bar and prestressing
wire is the one of test factors. The 9 Reinforced UHPC I shaped beam were made with these test factors. Not only steel fiber but also bundle of longitudinal
reinforcing bar has effect to induce the ductile behavior of Reinforced UHPC I beam. The combination of 0.7% or 1.0% steel fiber and bundle of
reinforcing bar showed the effective ductile behavior of I beam. The relationship of load-deflection and the crack pattern indicate the usefulness of the
bundle of the longitudinal bar which has small diameter with close arrangement each other.

Keywords: Steel fiber reinforced concrete, Ultra high performance concrete(UHPC), Ductile behavior, I Shaped beam, Bundle of reinforcement bars
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Table 1 Mixing Ratio of UHPC(weight ratio)

Cement Water Silea Sand Silea Supe.rplasn
fume flour cizer
1 0.22 0.25 1.1 0.3 0.18 42 ¢/’

Table 2 Comprssive and Direct Tensile Strength of Specimen

FO F0.7 F1 F2
Compressive
Strength (MPa) 158.2 160.8 164.6 165.1
Direct Tensile
Strength(MPa) 4.1 4.6 5.8 8.4
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3 A3} Table 22} 2] FO= 4.1 MPa, F0.7-& 4.6 MPa,
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Fig. 1 Section of FO, F0.7 and F1(RC beam)

500
355

Fig. 3 Length of group bar of RC I-Beam(S1, RT1)
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Fig. 4 Length of group bar of RC I-Beam(S2, RT2)
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Table 3 Kinds of UHPC RC I-Beam

UHPC RC [-Beam

group of rebar

no group
RTI(Im) RT22m) SI(1m) S22m) ofrebar
FO FORT2 FO0S2
F0.7 FO.7RTI FO.7RT2  F0.7S1  F0.7S2
F1 FIRT2 F1S2
F2 F2

F0.7, F1, 22 37]8}91a0, B X|3F Foke] 5ol v 2=
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Fig. 5 Load-Displacement of FO and F2 beam



Table 4 Displacements and Strains at Yield Load of [-Beam

Yield Load Displacement at  Rebar strain at

(kN) Yield Load(mm) Yield Load(ue)
F0S2 208.2 72.5 2658
FORT2 213.0 80.8 2981
F0.7S1 259.8 78.8 3396
F0.7RT1 275.2 78.3 3027
F0.7S2 289.3 62.1 3338
F0.7RT2 285.6 89.5 3294
F1S2 295.0 85.3 3384
FIRT2 280.2 78.1 3227
F2 362 92.5 3568

Table 5 Displacemetns at Maximum Load

Maximum Load Displacement at Max Load

(kN) (mm)
F0S2 240.1 260.3
FORT2 246.3 181.9
F0.7S1 316.1 250
FO0.7RT1 3143 257.8
F0.7S2 333 274.7
F0.7RT2 325.0 273.6
F182 342.5 190
FIRT2 334.1 265.8
F2 369.7 101
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Fig. 6 Load-Displacement of F0.7 and F2 beam
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Fig. 7 Load-Displacement of F1 and F2 beam
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Photo 6 Typical Crack Patterns of F1S2 Beam
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