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A Study for Application of 180 MPa Ultra High Performance Concrete
to Compressive Members
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Abstract In the actual research fields, the studies for applications of 180 MPa ultra high performance concrete
(UHFRCC) to compressive members are limited due to its very high compressive strength. In this study, in order
to find its practical use, UHPC was producted by using twin-shaft mixer batch plant. Also, to get basic research data
for the design specification of UHPC compressive members, a series of draft experiments, including short columns

with square and circular sections, were performed and its failure modes and behaviors were assessed.
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Table 1. Mix proportions (ratio in weight)

W/B Cement Zr-SF Filler
20% 1 0.25 0.30
Sand EA SRA SP

1.10 0.075 0.01 0.03
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Fig. 1. Twin mixer batch plant

Table 2. Mechanical properties

Compression (at 9 days)

Ultimate load (kN) 1699 1717 1591
216.3 2182 202.6
Average: 212.4

Flexure (at 8 days)
Ultimate load (kN) 93.66 86.85 116.28
28.1 26.1 34.9

Average: 29.7

Compressive strength (MPa)

Flexural strength(MPa)
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Table 3. Test variables of square columns

Speci- | Longitudinal rebar Transverse reinforcement

men . . Spacing Ps

0,
D Dia. | Grade |pi (%)| Dia. | Grade s (mm) |(Vol%)

SS1 - - - - - - -

SS2 | 4-D25 |SD400| 5.065 | D10 | SD500 40 3.040
SS3 |4-D19 |SD600| 2.865 | D10 | SD500 40 3.040
SS4 | 4-D19|SD600| 2.865 | D10 | SD500 60 2.027
SS5 [ 4-D19[SD600| 2.865 | D10 | SD500 80 1.520
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Fig. 4. Test set-up

Table 4. Test results of square columns

19, 16mm fiber 13 mm fiber
Specimen vf = 1.5% vf = 2.0%
ID Ultinate load | Ultinate strain | Ultimate load | Ultinete strain
(KN) (mnymm) (kN) (mnymm)
SS1 6,220 0.0038 6,014 0.0032
SS2 7,260 0.0048 7,212 0.0043
SS3 6,787 0.0035 7,196 0.0043
SS4 7,026 0.0037 7,447 0.0037
SS5 7,111 0.0035 7,556 0.0037
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Fig. 5. Relationships between axial load and axial strain
of square columns with 1.5% volume fraction mixture
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Fig. 6. Relationships between axial load and axial strain
of square columns with 2% volume fraction mixture
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Table 5. Test variables of circular columns

. Section Longitudinal rebar Transverse reinforcement

Specimen . - - -

D Outer Inner Thick- Arezzi Dia. Grade ol Dia Grade Spacing Ps Spiral dia.
dia.(mm) | dia.(mm) | ness(mm) (mm”) (%) s (mm) |(vol. %) (mm)

HC1 225 0 - 39,761 - - - - - - - -
HC2 225 0 - 39,761 6-D19 | SD600 | 4.323 D10 SD500 80 2.824 200
HC3 250 110 70 39,584 6-D19 | SD600 | 4.343 D10 SD500 80 2.272 160
HC4 300 200 50 39,270 6-D19 | SD600 | 4.377 D10 SD500 80 3.429 240
HCS 300 200 50 39,270 8-D19 | SD600 | 5.837 D10 SD500 80 3.429 240
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Fig. 10. Failure patterns of circular columns
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