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Effets of Steel Fiber Contents on Flexural Creep Behavior of High-Strength

Concrete

Seong-Hoon Lim', Dong-Hwi Kim', Hyun-Do Yun®*

Abstract : In this paper, the flexural creep behavior of hooked-end steel fiber reinforced high-strength concrete was evaluated to investigate the steel

fiber content influence on long-term behavior of flexural members. An experimental program consisted of nine prismatic beam specimens with
dimensions of 150 X 150 X 600mm reinforced with different contents of steel fiber (0, 0.75 and 1.5% at the volume fraction). To introduce flexural
creep loading to notched prismatic beam specimens, a four-point bending test setup was used. The sustained load with 40% of the flexural strength
was applied by means of a lever system and controlled by a load cell for 90 days. During sustained loading, crack mouth opening displacement (CMOD)
was monitored. Conventional flexural test after creep tests were carried out to evaluate the residual capacity of each specimen. Test results showed
that steel fiber content has a significant effect on the flexural creep behavior of high-strength concrete and long-term flexural load with 40% of flexural
strength doesn’t generate negative effects on the residual capacity of steel fiber reinforced high-strength concrete.
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Table 1 Mix proportions of concrete

W/B Unit weight (kg/m’)
(%) W C S G
50 180 360 767 970

W: Water, C: Cement, S: Sand, G: Gravel

Table 2 Chemical composition of cement

SiOQ AL203 F€203 CaO MgO Kzo NaZO SO3

21.75 543 308 6022 306 09 013 236

Table 3 Mechanical properties of steel fiber

Diameter Length ASP.eCt Tensile v,
Type (mm) (oom) ratio strength %)
(rd) (MPa)
0
Hooked 0.5 30 60 1,100 075
1.50

Fig. 2 Steel molds for flexural creep test specimens
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(b) Flexural test setup (b) Specimens of bottom
Fig. 3 Compressive test and flexural test setup for SFRC Fig. 4 Shape and dimensions of test specimen for flexural
specimens creep test

) Bl besri j ) Lnd il

(a) Scheme of the flexural creep frame (b) Creep frames at the time test

Fig. 5 Method of Flexural Creep
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Table 4 Test reults on flexural performance of SFRC mixtures before creep test
- Ji Jr Jrs
Mixture (MPa) (MPa) (MPa) (MPa) Julfo Julfus
CON_B4 6.19 (£1.66) 6.19 (£1.66) - - -
SFRC 0.75 B4 6.93 (£1.71) 7.59 (£1.62) 6.29 (+1.93) 5.91 (+1.59) 0.90 (£0.11) 0.95 (£0.04)
SFRC_1.50 B4 9.66 (+1.15) 1031 (+1.47) 9.58 (+1.11) 8.83 (£1.67) 0.99 (+0.01) 0.92 (£0.12)
frs : CMODZ}0.5 mm9] ¥ -$-8(N/mm?), fz; : CMOD7}2.5 mm2] ¥ -3-3(N/mm?)
Table 5 Test reults on flexural performance of SFRC mixtures after creep test
- Ji Jr Jrs
Mixture (MPa) (MPa) (MPa) (MPa) Julfo Julfus
CON_AFT 5.65 (£0.23) 5.65 (£0.23) - - -
SFRC _0.75_AFT 7.46 (£0.50) 7.57 (£0.49) 6.28 (£0.77) 4.30 (£0.75) 0.84 (+0.05) 0.68 (0.04)
SFRC_1.50_AFT 9.58 (£0.69) 10.68 (£0.54) 9.66 (£0.70) 8.27 (£0.85) 1.00 (£0.00) 0.85 (£0.03)

fri : CMODZ}0.5 mm&] ¥ $-Z(N/mm2), fzs : CMOD7}2.5 mm&] ¥ -$-8(N/mm?)
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Fig. 7 Flexural creep curve
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Table 6 Test reults on flexural creep performance of SFRC specimens

W CORO-]4 COR]4-30 COR30-90
Mixture ci P 190

(mm) (10”° mm/day)

BOT 0.033 1.400 5.310 0.208  -0.026

CR_CON MID 0.028 1.883  5.131 0.333 0.008

TOP 0.015 1.105 1.643 -0359 -0.217

BOT 0.013 1.442 1.810 -0.391  -0.264

0.4Pmax
0.75% MID 0.010 2.072 0.988 0.401 0.186

TOP 0.022 0.689 2310 -0370 -0.203

BOT 0.024 0905 3.125  -0.005 -0.065

0.4Pmax
1.50% MID 0.034 1.531 4.929 0.240 0.133

TOP 0.016 0.874 1524 -0339 -0.153
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