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The flexural behavior tests of UHPC segmental Box girder which has 160MPa compressive strength and 15.4m length were carried out.
The test variables are area of prestressing wires, volume fraction of steel fibers and longitudinal reinforcing bars in upper flange and
web. PS tendons which has 32 strands of 15.2mm diameter in lower flange, 24 strands and 14 strands in lower flange were arranged and
volume fraction of 2%, 1.5% and 1.0% is used in box girder concrete. UHPFRC box girder which has 32 strands in lower flange showed the
over reinforcement and brittle behavior. UHPFRC box girder which has 24 strands showed the similar peak load as 32 strands girder
and ductile behavior as large deflection. UHPFRC box girder which has 14 strands showed half of the peak load of 24 strands box girder
and ductile behavior. After the application of the formular for the reinforcement index to the behavior of the UHPFRC box girders,
reinforcement index does not determine the characteristic of behavior of UHPFRC box girder exactly. So the index should consider the
dimension precisely and modify the reference value corresponding to the 0.005 strain of the prestressing strands.
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Table 1. Mixing portion of UHPC(ratio of weight)
Cement Water Silica fume Sand Silica flour W/B Super plasticizer |Steel fiber(vol %)
1 0.22 0.25 1.1 0.3 0.18 0.056 1.0 1.5, 2.0
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Table 2. Material properties of strand and rebar

Kind Yield strength(MPa) | Tensile strength(MPa)
PS strand 1665 1997
Rebar 400 540
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Table 3. Kinds of UHPC box girder
) Volume of fraction Longitudinal steel reinforcement No. of PS strands
Specimen o
of steel fiber(%) Upper flange Web Lower flange Upper Lower
BF1.0-24 1.0 e} @) 2x2 12x2
BF1.0-32 1.0 e} @) 7x2 16x2
BF1.5-14 1.5 X @) 2x2 7x2
BF2.0-32 2.0 X @) 7%2 16x2
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Fig. 3. End section of box girder(unit: mm)
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Fig. 16. Failure pattern of BF2.0-32 in central section

Fig. 19. Failure pattern of BF1.5-14 in central section
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Table 40N 2 f 2UHE BF2, 0322 BF1.0-32= LXK
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Table 4. Comparison of reinforcement index

. Reinforce- Design code Experimental
Girder . .

o met 0.328 1 | reinforcement reinforcement

P index(w,) type type

BF2.0-32| 0.14 0.16 | Low _ Over
reinforcement reinforcement

BF1.0-32| 0.14 0.16 _ Low _ Over
reinforcement reinforcement

BF1.024| 011 | 0.16 _ Low | Low
reinforcement reinforcement

BFL5-14| 007 | 0.16 _ Low | Low
remforcement remforcement
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