J. Korea Inst, Build. Constr, Vol, 18, No, 2 :
hitps://doi org/10,5345/JKIBC.2018.18 2,125

125-132 / Apr, 2018

pISSN 1598-2033
elSSN 2233-5706

www jkibc.org

MR 22
Alg

Z UHPCZ]
MEIY HE

=
AHoIS SN ¥
e 917

Study on Direct Tensile Properties and Reliability Review
of Steel Fiber Reinforced UHPC
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Abstract

In this study, a direct tensile test was planned to identify the tensile performance of UHPC, and the irregularity of
cracks, which is a problem of the direct tensile test, was complemented through the introduction of notches at the center
of a specimen. In this regard, a number of specimens divided by batch to reduce the deviation of direct tensile test values
were fabricated to present reference data with respect to highly reliable direct tensile strength values. In addition, the
mechanical properties and reliability of the specimens were examined under the curing conditions of the specified design
strength of 120MPa for the steel fiber reinforced concrete with 1.5% fiber volume fraction, which is most suitable for the
field application. As a result, the deviation of averages by batch between compressive strength and direct tensile strength
did not show a large difference, and all cracks occurred within 20mm in the direct tensile test. At the 9% confidence
interval of the direct tensile strength, the range was considerably small in the mean and the standard deviation, and there
was no significant difference depending on the curing conditions. The results confirmed that a stable direct tensile test
was performed, and highly reliable results were obtained through the fabrication of specimens by batch and test progress.
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Table 1. Specimen condition

Factor Test Level
Design
strength 120
(MPa)
Steel fiber )
i Diameter 0.2mm,
) mixed
Specimen - 16.3mm type 0.5% + 19.5mm type 1.0%
» condition
Condition
- Water curing to the specified age (20+27C)
Curing - After high temperature steam curing for
condition (C) 72 hours at 90°C, Water curing to the

specified age

) - Notch type direct tensile strength (28 days)
Measurement item )
- Compressive strength (28 days)

Table 2. Mix proportions

Unit amount (kg/m”?)

W C BS SF S CKD  SRA SP DA
204 782 137 59 860 234 78 180 07
Volume mass (L)

W C BS SF S CKD SRA SP DA
204 2483 472 286 3308 867 76 17.0 05

W: water, C: cement, BS: Blast Furnace slag, SF: silica fume, S: sand, CKD:
cement kiln dust, SRA: shrinkage reducing agent, SP: superplasticizer, DA:
defoaming agent
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Table 3. Physical & chemical properties of OPC and
blast furnace slag

Specific ity Chemical composition (%)
n
Factor surface area (@l
g 2" S0, AOs FeiO; CaO MgO  SOs
OPC 3413 315 210 64 31 613 30 23
BS 3850 290 342 141 07 65 63 18

OPC : ordinary portland cement, BS : Blast furnace slag

Table 4. Physical & chemical properties of SF

Chemical composition

Physical properties
(%)

Type ) )
so 70, Fineness Density LOI
i T
’ @emd  (gemd) (%)
SF 94.0 30 80 000 25 0.1
Table 5. Physical & chemical properties of CKD
LOI Density Chemical composition (%)
Factor ) (g 3
° M ALOs MgO  Ca0 SO
CKD 0.01 27 0.15 0.004 0.03 9.3
Table 6. Properties of steel fiber
Type Diameter Length Aspect Tensile strength
» (mm) (mm) ratio (MPa)
Straight 02 2 100 2700
type

* Aspect ratio (Length/Diameter)
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Figure 3. Direct tensile test

Figure 4. Compressive test
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Figure 6. Compressive strength (28 days)
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(a) Water curing

(b) Steam curing
Figure 11. Confidence interval of direct tensile strength
(95%)
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