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Effects of Steel Fiber and Coarse Aggregate Size on Properties of
Ultra-High-Strength Concrete Using Steel Fiber and Polypropylene Fiber

Risa Yoshida Koshiro Yasumichi

Abstract

Although ultra-high strength concrete is applied to high-rise buildings, it has the problem of brittle fracture
properties. It is known that its toughness can be improved by steel fibers; however, an appropriate method for
selecting steel fibers that can prevent brittle fracture is not known. There are numerous unclear points regarding
the properties when steel fibers and polypropylene fibers are used in combination. The effects of the steel fiber
and coarse aggregate size on the properties of ultra-high-strength concrete mixed with polypropylene fibers were
experimentally investigated. Thus, we could develop an ultra-high strength concrete with excellent toughness
and fire resistance by mixing steel fibers, ensuring high fluidity and strength characteristics. By applying this
concrete to buildings, safety could be secured at a high level and an added value could be created.
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Table 1 SHHED AR
e L Specification of Steel Fiber
. S e | s | 27T R e
D T R I (I\?/ifiz) mm) | (mm) 7L]/“dft (Efi) o
F HF 1190 0.62 30 48 0.8 s
HF 3070 0.38 30 79 22 7w
2798 0.22 15 68 132
[T T T T ——— ! 2798 0.16 13 81 28.8 -
Sa Sb Sc
Photo 1 #ifit: DK Table 3 =227 U— hilié&
Shape of Steel Fiber Concrete Recipe
W/B BT (kkg/m?) PP
(%) W B S G Gs (kg/m®)
Table 2 {5 A1} 1 155 012 593 789 - 5
Concrete Material 597 - 785

SF | R B 2
K W | KK
N VINTa—bEEHELIEEAL L,
wmaH B 3,04 g/em®
PRy S Feth, BUEIAE (KRB ),

REHE2.62g/cm?

2005, e KTE20mm,
G | BB A IR E),
R 64g/em’® , EFEE61.1%

#1505, FeAR~THE1Smm,
Gs | BB (HIRITRL)FE),
FKHLEE2.64g/cm’ , FEFEF60.8%

RFA | SP | EVEREBUKA, AU AR CEESREAY

AU 7 a v LA, B9 glem®

PP fRMERR2.2dtex(18um), ke 10mm

SF | Sk, #HE7.85 glem’

Table 4 SfliE R & HUE AT, SPIRINE
Steel Fiber Content and Coarse Aggregate Type,
SP Addition Rate

No. case. SRRRAE  (kg/m®) L Sp
F | HF | Sa | Sb | Sc TR (B X %)

1 | PP2 - - .

2 | F40 40 | - -

3 | F60 60 | - -

4 | F80 80 | - ST G L6

5 | HF20 -2 | - - (20nn)

6 | HF30 30 | - | -

7 | HF40 - |40 | - | -

8 | Sa30 - BT

9 | HF30Gs | - | 30 | - | -

10 | Sa30Gs - TR e 20

11 | Sb30Gs - - - | 30 (15mm)

12 | Sc30Gs - - - - | 30
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Influence of Steel Fiber Length
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