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An experimental study on the relationship
between SFRC and HSC at long-term response.
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ABSTRACT

In recent years, according to the development of construction technique, the constructions
of longer span bridges, taller buildings, deeper offshore structures, and other mega-
structures are calling for construction materials with increasingly improve properties. So, the
demand for high-strength concrete(HSC) have been increased and many new structures
have been built using HSC with the compressive strength about 100MPa. However, it is
well-known that as the strength of concrete increases, concrete becomes more brittle.
Recent studies, however, shown that the brittleness of HSC can be improved by adding
some fibers to the concrete. Especially steel fiber reinforced concrete(SFRC) can be used in
this case. Many research works have shown that SFRC results in better crack and
deflection control, higher shear strength, improved fatigue performance, increased impact
strength, reformed flexural strength, advanced fracture toughness and enhanced post-
cracking resistance. So, this is a study on the long-term response of SFRC applied to HPC
about 40MPa. Therefore, in this study, the test results of twenty-six high-strength concrete
specimens and steel fiber-reinforced concrete specimens, with steel fiber content of 1% by
volume were presented. And the results are analyzed by using of the factors of time, mix
properties, humidity/temperature, and loading conditions.
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’ Table 1 Creep, Shrlnkage test condmon
= Size | RH | Temp. ge
’ @ | 60 | (0 | a9
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Strain measurement ‘ S
control

Every 2 hour after setting until the first| every stress

Crei Cylinder 504 | 2342 3,7, 28, |day, every day until the first week, every| loss over 2%
#15%30 and 90 |week until the first month and every
Shrinkage month until 6 months h
Table 2 Load condmon for creep test ’
04Pu | 04Pu(Sealed) | ' 06P4 . | ' [Répeat '~ | Increment

‘Load 04 04 06 0.2—0—0.2—0—04 0.2—0.3—04
variation —0—0.4—0—06 —05-06

Period Sustained Sustained Sustained Two weeks Four weeks
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Table 3 MIX propomons of spemmen

Strength | . o % i A Water | Cement | GAir | Fiber -
(MPi) ' G“’*‘?(mm W C(o/) Y a(%)- | ey | Ge/m) | content%) | contenttse)
SFRC 40 25 42.0 43.0 _ 175 417 3.0 1.0
NRC 40 25 42.0 45.0 175 417 3.0 -
Table 4 Properties of cement and agaregate Table 5 Physical properties of Steel fibers
C1a=sn‘"1catlon Cement Fme aggregate Coarse aggregate Length(mm) = 30
Specific gravity 3.17 2.50 259 Dlameter(mm) 05
~ Absorption rate(%) - 0.91 1.03 v Aspect ratlo(l/d) » 60
Maximum size{mm) - - 25 C Gravn:y ) 79
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Table 6 Stano modulus of elast|0|ty and compresswe strength

) ‘ Elastxc modulus (MPa)
. . ‘ :7 | varia- 28 ; Vanaf‘

dayé tion(%) | days |tion(%) days tion(%6) | days |tion(%) G mon s
SFRC 417 +1.0 532 +1.5 26140 +37 32850 +31 F|g1 Re|at|0nsh|p between Compressive

NRC | 414 - 52.4 - 20170 - 31850 - strength and elastic modulus
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Fig.6 Creep strain of NRC under Fig.7 Creep strain of SFRC under
repeated load with analytical predictions repeated load with analytical predictions
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