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Ultra high performance concrete is inevitably used in case of skyscraper and super long span bridge. In general, the flexural and the
tensile strengths of concrete are lower than the compressive strength, so brittle cracks occur and energy absorption ability is lowered.
In order to solve this problem, this study is intended to examine the effect of the steel fiber volume fraction and aspect ratio on the
mechanical properties of ultra high performance concrete. In series I, 20-mm straight steel fiber was added with a volume fraction of o,
1.0, 1.3, 1.5 and 2.0%. In series 11, 16-mm steel fiber was added with a volume fraction of o, 1, and 1.5%, and then mechanical properties
were examined according to aspect ratio. In the results of experiment, a difference in compressive strength was insignificant.
However, regarding the flexural strength and tensile strength, as the volume fraction and aspect ratio increased, flexural performance
and tensile performance improved.
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Table 1. Experimental plan

Factor Levels
Tagret compressive | 120
strength(MPa)
Target slump flow | 650450
(mm)
Target air content(%) | 1 4.5+1.5
Diameter | 02
(mm)
Se;‘es Length(mm) | 1 20
Mixture Replacement | 5| ) 013 15 20
ratio(%)
Diameter 1 02
(mm)
SerHles Length(mm) | 1 16
Replacement
ratio(%) 5 0, 1.0, 1.5
After high temperature
Curing condition(°C) steam curing for 48 hours
(air dry curing)
Fresh state properties | 2 Sl'ump flow
air content
Experiment i i
XP! Hardened state Compressive behz.av1ors
roperties 3 Flexural behaviors
prop Tensile behaviors
Table 2. Mix proportions
Division| Steel fiber Unit mass(kg/m’)
replacement Pre-mixing
Fasion ratio(%) Water binder Sand| SP | AA
Series 1 V=0, 1.0
P | 209 1,258 | 847 (17.7| 0.7
(20mm) 1.3, 1.5, 2.0 ?
Series 1\ 0 10, 15] 200 | 1258 |847[17.7] 07
(16mm)
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Table 3. Physical properties and Chemical composition of
cement and blast furnace slag

Specific Chemical composition(%)

surface | Density
area | (g/em’) | Si0, | ALO; [Fe,05| CaO | MgO | SO5
(cm*/g)

C 3,413 3.15 (21.01] 6.40 | 3.12 {61.33| 3.02 | 2.30

Table

BS 3,850 213 | 342|141 ]0.72 | 6.49 | 6.25 | 1.84

Table 4. Physical properties and chemical composition of
zirconium powder

Specific Moisture | Moisture Chemical composition(%)
surface . .
area absorption | desorption
3 3 SiO, 7102 MgO
e I C OGN
8.76 10.80 2.00 95.60 3.90 0.02

Table 5. Properties of fine aggregates

. Oil
]()gizrsrll?)] Yellowness | absorption HI:r[((i)I}::ss pH ;?;c(?ie)
(g/100g)
2.63 1.71 28.0 7.0 6.5 22

Table 6. Physical properties of steel fiber

Diameter Length Aspect Tensile strength
(mm) (mm) ratio (MPa)
0.2 20 100 2,700
0.2 16 80 2,700
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(@) Slump flow (b) Air content

Fig. 2. Test methods for the fresh state

d

Fig. 3. Test methods for the hardened state

(c) Direct tensile behaviors
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Fig. 6. Flexural strength and equivalent flexural strength
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