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ABSTRACT

Along the fire resisting capacity of high strength concrete has been brought up as a social issue,
and the Ministry of Land also had notified the control standard about it, the researches for improving
the fire resisting capacity have been considerably activated these days. In this study, we performed a
research for developing a high strength concrete, contains the fiber cocktail, which is a hybrid of
polypropylene fiber as organic matter, and steel fiber. As we analyzed the temperature of the steel
part during the fire test with 100 MPa high strength concrete, there was a tendency that the lower
temperature comes out with the larger cross section, and the 600 x 600 mm, 800 x 800 mm cross sec-
tioned can secure the fire resistance capability, so the 600 x 600 mm is deducted as the optimal size
if we consider the double economic feasibility. As well, anong them the best qualified 600 x 600 mm
shapes, the fiber cocktail hybrid of 1.5 kg/m® PP fiber and 40 kg/m® of steel, comes out the best ratio.

Key words: High strength concrete, Polypropylene fiber, Sted fiber, Spalling, Section size
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Fiber-Cocktail A2 &%)

Table 1. The Design of Mixing Ratio [100 MPa HSC
Column]

3 100 MPa 274% Z3|ES] ¢

we | 9a Mixing Ratio(kg/) PP ggoz
@) wic|s|G|s ekl
0 0
210(415(168|680|572|834(120| 95| 75| 15| 30
15| 40
Table 2. Test Plan and Specimen Size
_ Fiber Cocktail (kg/m®) Size
Specimen PP | Sted Fiber | (BxDxL, mm)
S 0 0
2 15 30 400 x 400 x 1500
S3 15 40
A 0 0
S5 15 30 500 x 500 x 1500
S6 15 40
S7 0 0
8 15 30 600 x 600 x 1500
9 15 40
S10 0 0
S11 15 30 800 x 800 x 1500
S12 15 40
Concrete Strength: 100 MPa
Reinforcement rebar: 8-D 22, Striup: D10@300
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Figure 1. An experimental study on the fire resistance per-
formance and spaling of 100 MPa HSC column mixed
fiber-cocktail.
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Figure 2. The rebar temperature depend on section size [S1,
4, S7, S10].
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Figure 3. The rebar temperature depend on section size [S2,
S5, S8, S11].
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Figure 4. The rebar temperature depend on section size [S3,
S6, S9, S12].
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Table 3. The Fire Resistance Performance of HSC Column
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Table 4. The Spalling Depth Depend on Fiber Mixing Ratio
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Figure 5. The fire test result of HSC column.

400%x400 99 A2L% (S-1,5-2,5-3)

1200.0

4| *S-1

AVG

DT T

“8-1
MAX

800.0
+5-2
AVG

600.0
<§-2
MAX

TEMPERATURE(T)

400.0 [
7 +5-3
AVG

200.0
*5-3
MAX

0.0
0 20 40 60 80 100 120 140 160 180
TIME (MIN)

Figure 6. The rebar temperature depend on fiber mixing
ratio [400 mm x 400 mm].
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Figure 8. The rebar temperature depend on fiber mixing
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