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Abstract

The purpose of this study is evaluating the characteristics of tensile strength of UHPC and examining tensile
performance of notched specimens by direct tensile test . For test variables, 120, 150, and 180MPa of target design
standard strength were aimed at. With general water curing and 90C high temperature steam as curing conditions, the
properties were reviewed. Overall, it was represented that the specimens of notch-type direct tensile strength concrete
was effective in inducing central cracks compared with existing direct tension specimens. Through this, it was judged
that data construction with high reliability was possible. Above all, in a graph of direct tensile strength and strain, in
the case of steam curing at high temperature, there was great difference of initial tensile strength compared with
water curing. As passing of ages, an aspect that the difference gradually decreased was shown. Maximum tensile
strength was found to increase steadily with increasing age for all target design strengths in water curing, in the case
of steam curing, the tendency to increase significantly due to the initial strength development effect at 7 days of age.
The initial crack strength increases with age in case of underwater curing, in the case of steam curing, it was higher
than that of water curing in 7 days, while the strength of 28 days was lowered. In this part, it is considered necessary

to examine the arrangement condition of the steel fiber.
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Figure 1. Example of failure shape with and without notch
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Table 1. Experimental plan

Factor Test Level
Design strength
(MPa) 120, 150, 180
Steel fiber Diameter 0.2mm,
: mixed condition 16mm type 0.5% + 20mm type 1.0%
Specimen
Condition -‘Water curing to the specified age (20£2C)

Curing condition -After high temperature steam curing for
(0) 48hours at 90°C, Water curing to the
specified age

Notch type direct tensile strength

Measurement item (7. 28, 56, 91 Days)

Table 2. Mix proportions

Unit amount (kg/m*)

Design strength (MPa)
W Pmix S SP AA

120 2090 12588 8469 177 0.7
180 1804 12879 8665 236 0.9
180 1584 12735 8568 51.9 2.1

[Note] W : unit content of water, Pmix : pre mixing binder, S : sand,
SP : superplasticizer, AA : antifoaming agent
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Table 3. Physical-chemical properties of OPC and
blast furnace slag

Spedific surface Density Chemical composition (%)

Factor )

area (om/g)  (g/™) S0, ALO; FesOs CaO MgO  SOs
OPC 3413 315 2100 640 312 6133 302 230
BS 3850 213 3420 1410 072 649 625 184

[Note] OPC : ordinary portland cement, BS : Blast furace slag

Table 4. Physical-chemical properties of zirconium

micropowder

Chemical composition (%) Physical properties

Type Specific ~ Water vapor Water vapor
Si0, Zr0; MgO LOI surface area adsorption  desorption
(em/g) (em/g) (em/g)
Zr 9560 390 002 1.01 8.76 10.80 2.00
Table 5. Properties of steel fiber
Tvoe Diameter Length Aspect Tensile strength
» (mm) (mm) ratio (MPa)
Straight 02 20 100 2700
type
= Aspect ratio (Length/Diameter)
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Figure 2. Noch type direct tensile specimen

Figure 3. Gauge grib connection of noch section
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Figure 7. Water curing direct tensile strength—strain relation
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Figure 8. Steam curing direct tensile strength-strain relation
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Figure 10. Maximum tensile strength & Initial crack strength
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Figure 11. Maximum tensile strength & Initial crack strength
(180MPa)
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