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The Effects of Reinforcing of Steel Fiber on the Strength Properties
of the High-Strength Concrete
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This study was performed to investigate the properties of high-strength concrete reinforced with steel fiber.
The selected test variables for the high-strength concrete using the super-plasticizer, were fiber contents with
4 levelsi0, 0.5, 1.0, 1.5%) and fiber length with 3 levels(30, 50, 60mm) and flexural specimen with 5 size.

It was found from these tests that the compressive strength was not much affected by the fiber content,
but splitting tensile strength and flexural strength are increased significantly with the increases of fiber content
and length. Particulary, the present study also indicates that the ductilities were remarkably enhanced due to
the addition of the steel fibers.

Key words : High-Strength Concrete, Steel Fiber, SFRC, Fiber Content, Ductility, Strength, Modulus of Ela-

sticity.
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Table 1. Physical characteristics of aggregate

s Specific Absorption r Fineness
Classification ) :
- __gravity rate \ 7m40dulisi )
Fine aggregate 2.57 1.20 I 21 o
Coase [ 15mm | 266 | 068 | 650

aggregate | 25mm | 266 | 08 | 711
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Table 2. Dimensions of steel fiber

Type ALength(mm) ]Diameter(mm) Aspect ratio
ZP 30/.50* | 050 60
ZC 50/.50%* 50 050 100
_ZC 080 | 60 080 | L]

* Hooked and specially glued fiber.
** Hooked and normally glued fiber.
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Table 3. Mixing proportion of steel fiber reinforced concrete

Fiber | Fiber | . o
length l content Anfag)r(e. Stump wic Sla | ) Proportion by unit we1ghf(kg/m3)
L Voo em oo | (%) Fine | Coarse | Admix- | Steel
size(mm) I i Water | Cement (
mm) | wol%) " | ] + R aggregate‘aggregate} tue | fiber
- 4 b 8 L oL E T 4L
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Fig. 1 Shape of specimen
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Table 5. Experimental programs of steel fiber reinforced
concrete
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Table 6. Test results of cylinder compressive strength and modulus of elasticity

. Fiber ! Ave. compressive I Relative Average modulus
Fiber length ; . .

(onm) content strengtb compressive of elasticity
e e ] kglemt) _ strength o Gkglem®)

0 656( 4. 16.1)* 1.00 326X 10° 4, 4.4)*

30 0.5 7380 4, 10.3) 1.13 328X10°( 4, 1.8)

30 1.0 724(14. 10.9) 1.10 3.23%x10°%(14, 10.1)
LB s L e 29 L )| 300XI6(3 52)
o [ s 100 ~ | 300X16(5 29)

0 S580( 3, 14.0) 100 3.27x10°( 3. 7.5)

60 0.5 704( 4, 8.5) 121 3.28%X10°( 4, 5.1)

B0 ‘ 1w 61203175 106 | 2%8X1003, 09)

* () Is specimen number and coefficient of variation.
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Fig. 3 The effect of steel fiber content on compressive strength
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Fig. 5 Modulus of elasticity versus compressive strength

of $t AL sl A|HME - Fo] i BAZK] wol
91 Zﬂ_OH AFE oz FHoixy) g
o] 2] § A 3= Williamsont5e] 7-4]
17 %ﬂa},—. 9 g2Ee AYoM FHf B
FaYEY AEWT = A 1~29%00A ELsH 27}
bz £l dRstn Sich 3 4EFE AlgAY
Mg AR, Yy EaEdM e HUsEde
o2 A Ao mlTE S WHA S MY A4S
JER Y Ml s A, AR 2% aREEasEy
BETS AR e M 2 BEE B 9%
ol  #itEg ehle A A3 o] FoiAa gt
FAR B EaBE9) WFEHRE Table 604 &
vt} o] ZAfrol BAZ wal A9 Wt dAY
9518 <kt MAstn k. Patton, Whittaker 519
& B A 19 FFEHH d§ S E] BER
B A9 3.3%4 mrdda dHxady. ojge An
—:f MRl OIS BHEA Y HEE 98 go
v, EA Yol AL BAASE HAMR Y HAREN
& & g gn des ¢ 5 Ut s 23gE
o BitfFse FigsdMe dol Bgimgel gl
ks AgE & & UG B Apdre S
Wik, BEEZAYEY §4ASFE 454K 500kg/cm?
oA A 850kg/cmie] @EANA & & Sl A& v
3} ol M EH T

E=T7,000 /o, + 135.000(kg/cm?) 1)

97



olw], G 27 FAYES HEEES BT 2420
kg/m?o] Att.

3, ACI 363 ZREE ZAYE BiuEE 2346
kg/om*d o}, 9+ 7= 211kg/cm?*(3000psi)oll A 844kg/cm?
(12000psi)e] M9 Wol M EEFEKE 2T & e
S Ag Aetsta ekt

E=10,600 /o, + 70,300(kg/cm?) @)
(E=40,000 /o, + 1.0X10°psi)

41, 4 @ % Figsold ne weh 2ol 24%

B mamEEac o BEERE i SEEIAIE
uth gEgwd wE gAARe Ryl #iftHx
des & & Stk

§u, 2 AN d& murgmEAcMY EotF
()= 484y 028 ekt

3.3 BBERME
250l Zlo] W R A whE #1545 BRI (splitting
tensile strength) 4% ZA 3= Table 7 2 Fig6ell Uehd

k.

Table 7. Test results of splitting tensile strength

Fiber | Fiber | Average splitting | Relative
length I content i tensile strength ‘ tensile | Remarks
mm) | (Voloo) | (eglem) strength |
0 4943 281 1.00
001 05 5923 8D 1.20
0 1100 71405 76) 145
300 15 | w04 289 | 1T
5 |10 4 85.5( 6. 16.4) | 1
;0 w0003112) 1.00
B0 05 ’ 65.4( 4, 6.4) 1.64
e |10 seas 8D 2.23 B
* () is specimen number and coefficient of variation.
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Fig. 6 The effect of steel fiber content on tensile strength
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Table 8. Test results of flexural strengths

Fiber " Fiber } Specimen ‘] Ave. flexural | Init. crack
Sertes i length & content ! size ! strength flexural strength
| Lymmo Vo | B X HXL mm ) M”t; kgjem® i L
AN— 1 { 0 ! 100X 100X 400 ! 2 5(1.00/% 33.3(1.00)*
As-1 1 3 .05 ] 100X 100X 400 ‘ 72.2(1 £9) ‘ 58.6(1.76)
Alg— 0 | 10 ! 100X 100X 400 | 94.2(2.22) 72.102.17)
Al—-1 0 \ 15 Lo 00X 100x400 l oo Meseen o 45.%1.36)
AlO-IV ; B 10 150 150 X 550 [ 89.3(1.00) ! 6010000
B10— I 50 1.0 \ 150% 150 X 550 1 99.8(1.12) ‘ 53.100.88)
_Clo-N 60 p M0 I50XA50%550 L Hoodzn el
A-T 030 |t 100x100x400 91.2(1.00) 200
Al0- 1 ! * 30 ‘ 10 & 100 % 150X 550 | 91.4(0.97) ! 71.4(0.99)
”glqwmw B0 L0 H0X200X700 | 687073 f 524(0.73)
-V ! 60 IT 10 150X 150 X 550 , 110.001.00) 66.2(1.00)
- 910-—/} ] B 10 150 200X 700 i 84.5(0.77) | 670001
* () is relative strength ratio.
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Fig. 10 Load-deflection curve of the specimens with V,=1.0%
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Fig. 11 Flexural strength and initial crack strength for various
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