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Influence of steel fiber contents on corrosion resistance of steel reinforcement
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ABSTRACT: In order to evaluate corrosion resistance of steel fiber-reinforced concrete, accelerated chloride migration and
surface resistivity tests were conducted. In addition air content of fresh concrete, compressive strength and water absorption
were measured for investigating fundamental characteristics of concrete. Two different water-cement ratios(0.44, 0.5) and
three steel fiber contents(0.25%, 0.5%, 1%) were considered as variables. Note that all specimens cast with same compaction
work. As a results, corrosion resistance decreased as steel fiber contents increased regardless of water-cement ratio when
the concrete was compacted with same amount of work done. However, for concrete with same steel fiber content, the lower
water-cement ratio showed the better corrosion resistance. It is found that enhancement of fluidity and enough compaction
should be done for corrosion resistance of SFRC.
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Table 1. Mix proportions

: 3
Cimas W/C 0 Unit mass (kg/m’) Steel Fiber
ID. (onm) %) Slump (mm) S/a(%) - c 5 = (keg/m’) (%Vol.)
80 0(0%)
. 65 20(0.25%)
A Mix 20 50.0 40.1 192 383 670 1062
45 39(0.5%)
20 78(1%)
55 0(0%)
. 40 20(0.25%)
B Mix 20 44.1 46.0 175 397 813 980
32 39(0.5%)
15 78(1%)
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Table 2. Compressive strength results

Mix | Steel fiber content Strength (MPa) Avg. Std. Dev. Ratio (%)
(%Vol.) Sample. 1 Sample.2 Sample.3 (MPa) (MPa)

0 29.18 30.92 31.77 30.62 132 100.0

A 0.25 34.32 35.62 34.25 34.73 0.77 113.4
0.5 36.25 36.07 36.28 36.20 0.11 118.2

1 38.87 37.83 37.99 38.23 0.56 124.8

0 33.37 33.98 33.51 33.62 0.32 100.0

B 0.25 37.57 37.23 37.06 37.29 0.26 110.9
0.5 40.51 39.99 40.42 40.31 0.28 119.9

1 43.29 13.13 44.95 43.79 1.01 130.2
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Table 3. Air contents and water absorption results

Air content (%
Mix coiteietl (ilfbff%) 1 (2) %g ' Ratio (%) absor\;):/t?;: (@) | Ratio 0
0 24 22 23 100.0 6.04 100.0
N 0.25 2.9 25 27 117.4 6.09 100.8
0.5 3.1 3.1 3.1 134.8 6.26 103.6
1 38 4 3.9 169.6 6.50 107.6
0 2.1 2.1 2.1 100.0 571 100.0
5 025 26 24 25 119.0 5.89 103.2
0.5 2.6 3 28 1333 6.11 107.0
1 3.1 33 32 1524 6.45 113.0
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Table 4. Summary of chloride migration test
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diffusion coefficient
Steel fiber |, . SIS Applied| Test |penetration| diffusion ratio (%)

Mix | Age | content Th(lcmmkn;e 5 ter?:/eragnelr voltage | duration | depth coefficient Effect of | Effect of
(Vol%) oy | ™| e | )| (<10 ) Eff;;; Of | “mix | steel fiber
proportion | contents

0 50.0 222 35 5.8 2.0 1.00 1.00 1.00

0.25 50.0 24.4 35 73 2.7 1.00 1.00 135

! 0.5 50.0 21.4 35 6.7 24 1.00 1.00 1.20

A 1 50.0 177 40 " 8.1 2.8 1.00 1.00 1.40

0 50.0 17.6 40 22 0.6 0.30 1.00 1.00

- 0.25 50.0 16.6 40 54 1.6 0.59 1.00 2.67

0.5 50.0 18.7 40 43 1.2 0.50 1.00 2.00

1 50.0 19.2 35 6.4 22 0.79 1.00 3.67

0 50.0 18.7 40 3.0 0.8 1.00 0.40 1.00

0.25 50.0 22.1 35 34 1.1 1.00 0.41 1.38

! 0.5 49.0 22.0 40 55 1.7 1.00 0.71 2.13

B 1 49.5 17.8 40 " 6.6 2.1 1.00 0.75 2.63

0 50.0 17.9 40 2.1 0.5 0.63 0.83 1.00

- 0.25 50.0 18.6 40 3.8 1.1 1.00 0.69 2.20

0.5 50.0 18.3 40 5.1 1.5 0.88 1.25 3.00

1 50.0 19.3 40 54 1.6 0.76 0.73 3.20
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Fig. 10. Occurrence of pitting corrosion
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Table 5. Surface resistivity results

Ratio (%
Mix (lgage St:;lltglzer Avgl.( ;; sistivity Stdg'z Dev. Effect( of) Effect of steel
) (% Vol (2-cm) (e2-cm) I8tz O £ mix proportion fiber contents
0 8.0 0.6 1.00 1.00 1.00
0.25 4.6 0.6 1.00 1.00 0.58
! 0.5 3.6 0.6 1.00 1.00 0.45
A 1 1.1 1.3 1.00 1.00 0.14
0 17.3 2.3 2.16 1.00 1.00
-8 0.25 8.6 2.1 1.87 1.00 0.50
0.5 6.1 14 1.69 1.00 0.35
1 2.6 33 2.36 1.00 0.15
0 5.6 04 1.00 0.70 1.00
0.25 44 0.8 1.00 0.96 0.79
! 0.5 33 0.7 1.00 0.92 0.59
B 1 1.2 1.2 1.00 1.09 0.21
0 13.2 1.9 2.36 0.76 1.00
58 0.25 8.6 2.9 1.95 1.00 0.65
0.5 6.8 2.7 2.06 1.11 0.52
1 1.9 2.0 1.58 0.73 0.14
4, = FARdE ol Agdos g3k k= A
= FRIsIek webA, AR EL B
2 AolM= 7 B ES daoles) A SETE H-579 9] 2Lt thRlo] vl a8t
AR AR AR AleE E3l Aaol2R R Chat gekEck E3E Hoh Ak Qe ARS 3l53)
o AASIATE AdoA AR vie> OPCE 7] YEiAE BYUE §54S 2 AnlkEeE
ARG o, A 52 Wﬂa ARESHA] o TR EAE A EL] RAIAR L] Bl
ZAE viglolch Ao AMEH Fa3F M= 7 o g}k
el EEt wigkel =-AlRl E‘ﬂlol“% 7S 2. 71REANIATIME T SRS
= o] SR YSAEAIY, B4 22 E U =7F 2A F7FsHARE FAl %Xl s
O] 7| Al AR ES] SHAIRE =35t ZAYES] 7 |Fe AA S7Ish, &2
gt & dA4t=RYH F53 422 o Aok EQ] Z&Eh u|Aish SUsks AoR ﬂo]ﬂ
Atk webA, HAREAEARES EAE 5
L. T3t AFo = oS =90s19lS o, Yy 719} G0l e A E A A Sl 2 F A o] A7
HYE Hr} WOWE—ELE’J Eo] gao|23F k= A o4 4 ok
Aol Hashs Aoz SRIESITE T 30 A, EAMERL g0 Sk ukE oeF
Zol S7Feke 9? T A= Aol Al = AzH|ugt Axk 7HR-0] Sl ot F
= Q(ﬂﬂﬁiﬁk wbA, 7ol o= qIgh o] 7 AHjAQl Ao = eRST)
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