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Flowability and Strength Properties of High Flowing Self-Compacting Concrete
with Steel Fiber Reinforced
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Abstract

In this study, the concrete, in which the steel fiber(SF) with different volume-surface
ratios and lengths was intermixed in High flowing Self~Compacting Concrete(HSCC), was
produced to compare with steel fiber reinforced concrete as a part of plan to improve the
workability and the quality of steel fiber reinforced concrete. As the result of experiment,
the flowing and passing characteristics of HSCC intermixed with SF was highly improved as
there was no fiber ball phenomenon due to the effect of high flowability and the viscosity,
and in the identical range of compressive strength, it showed the tendency that the splitting
and flexural strength was increasing as the length was getting longer regardless of
volume-surface ratio when compared with HSCC which was intermixed with SF. It is
estimated that in case of application of HSCC intermixed with steel fiber to work sites, it would be
possible to improve the workability and the quality which would be better than that of steel fiber
reinforced concrete which has been used.
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Specific
Surface area (cm®/g)
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Table 2 Physical properties of aggregates

Density (g/cm®)
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(%)
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Table 1 Chemical Component and Physical Properties of Powder
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Table 3 Chemical Component and Physical Properties of VMA
Item Series Appearance Solubilit Viscosity Ph Sieve analysis
Type bp Yy (mPa.s) ¥
Poly Yellowish Cold water 8,000 _ <30mg/g on
VMA saccharide powder soluble ~11,000 6.0~9.5 3000 micro
Table 4 Chemical Component and Physical Properties of ADA
Item Appearance Color Ash Consistency Ap;?arent Solubility
Type density(g/1)
ADA powder white approx. 33% free flowing power approx. 260 dispersible
Table 5 Shape and Properties of Steel Fibers
Sample Length Diameter ASPEC‘L Tetnsﬂe ; \'
name (L : mm) D : mm) ration Type Strength SF1
(L/D) (MPa) e
SF1 31.03 0.50 62.06 1064 SF2 '
Hooked BEr
SF2 50.19 0.69 72.74 type 969
SF3 59.23 0.89 66.55 865
Table 6 Specification of HSCC proposed by JSCE
Rank
Item ! 2 3
Construction condition Minimum gap between reinforcement (mm) 35~60 | 60~200 =200
Amount of reinforcement (kg/m°) >350 100~ 350 <100
Flowability Slump flow (mm) 650~750 | 600~700 | 500~650
Segregation resistance abilit Time required to flow through V-funnel (s) 10~25 7~20 7~20
eres Y [Time required to reach 500mm of slump flow (s)| 5~20 3~15 3~15
Filling height of U-box Test (mm) >300 >300 >300
Frexctsta x| M1338 M152009. 1) 163
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Table 7 Specification of HSCC proposed by ASTM C 1621

Difference (mm)

Blocking Assessments

0 to 25 NO visible blocking
>25 to 50 Minimal to noticeable blocking
> 50 Noticeable to extreme blocking
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Table 8 Mixture proportions of concrete

Unit mass(kg/m’ Steel
Type PF So/ N WO/C VZ/P (CT-[}‘/A) P e fiber Slz VM;/\ ADAO
)| ) | %) (volume%) W C |LSP| FA S1¢@ (kg/m®) (xP%) | bWZ) | (VMA%)
Plain 0 0.1
SF1-1 40 0.1
cc SF1 - |44 | 46 46 - 189 1412| 0 0 |732]986 40 0.3 0 0
SEF2 40 0.3
SF3 40 0.3
Plain 0
SF1 40
HSCC SFo 1.12] 48 | 59 39 30 175|298 | 64 | 88 | 769|864 20 0.9 0.2 20
SF3 40
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Fig. 2 Slump flow of HSCC
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Table 9 Slump of CC, Slump flow and J-ring of HSCC

Plain

SF-1

SF-2 SF-3
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Slump (mm)

T
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SF-2

HSCC

Slump flow (mm)

HSCC

J-ring flow (mm) 620 590 580
3.1.2 Alske AY 2 6495 H7t 7+ 3 Fig. 49 U-box FHEe] Ald 27 SF2 9
Fig. 3& SF& &3 HICCY AsEAddS SF32 7| M9IE v Z3t A3t velst
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10 15 20 25
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)

ig. 3 Relationship between V-funnel dropping time and
reaching time to 500mm Simp flow of HSCC
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Noticeable to extreme blocking

Minimal to noticeable blocking
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Type

Fig. 5 Difference Between Slump flow and J-ring flow of HSCC
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Fig. 6 Compressive strength of CC
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Fig. 7 Compressive strength of HSCC

Table 10 Failed specimens after the compression test

Type (Plain) \ BED)
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—— — = Spiming tanciie
th (MPa)

CccC

10 |

Plain SF1 SF2 SF3
Type
Fig. 8 Splitting tensile strength and flexural strength of
Concrete
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