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Fatigue Behavior of Reinforced Dual Concrete Beam
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ABSTRACT

Reinforced dual concrete beam (RDC beam) is the reformed system that improves the overall
structural properties of beam by partially applying high performance steel fiber reinforced
concrete (HPSFRC) in the lower tension part of conventional reinforced concrete beam (RC
beam). Fatigue test was done to prove the structural superiority of RDC beam. As a result of
fatigue test, the deflection of RDC beam was decreased obviously and the slope of number of
cycle-deflection relation curve of RDC beam was increased gently in comparison with RC beam.
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Table 1 Mix design of HPSFRC

Gmax | Slump | W/C | Air Vi Unit weight (kg/m°) SP(Cx0.02)
wm | (em) | ) | %) | %) W C | BFS | SF S G (kg/m®)
13 21 26 3.7 15 170 430 131 33 678 805 9.81
BFS® : blast-furnace slag, SF® : silica fume,. SP° : superplasticizer
Table 2 Measured properties of concrete
Class Compressive Split tensile Flexural tensile Modulus of
strength (MPa) strength (MPa) strength (MPa) elasticity (GPa)
NSC 29.1 2.6 47 25.4
HPSFRC 84.0 11.2 14.3 379
Table 3 Summary of experimental program
. . Reinforcement ratio . HPSFRC
Class Designation - Stirrups L
p p application depth {(mm)
. RC-1 N _ -
Fatigue test RDC-I p=0.45pp 0.00294 11-D13 70
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Unit : mm

HPSFRC
10@200=2000 1500 10@200=2000 Application
T >he e Depth = 170mm
5700
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Fig. 1 Fatigue test beam
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Fig. 2 Experimental set-up of test beam Fig. 3 Number of cycle-deflection relation
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Table 4 Restits of fatigue test

Designation Recycle speed Prmax(kKN) Prin(kN) Nu(cycle) Deflection(mm)

90 9 250,000 4.070

110 11 300,000 4.874

RC-1 2Hz 110 11 350,000 5.000
110 11 400,000 5.941

130 13 1,000,000 6.860

90 9 250,000 3115

110 11 300,000 3.925

RDC-1 2Hz 110 11 350,000 4.002
130 13 400,000 4.930

130 13 1,000,000 5.540
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