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Analytical Study of Flexural Behavior on Steel Fiber
Reinforced Concrete Structure
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<Abstract>

Various characters of the concrete are greatly improved as the effect of the steel
fiber. As the improvement effect of the steel fiber, the increment in flexural

strength, shear strength, toughness,

and impact strength are remarkable, and

tenacious concrete is obtained. This paper presents model which can predict
mechanical behavior of the structure according to aspect ratio and volume fraction
of steel fiber. Experiments on compressive strength, elastic modulus and tensile
strength were performed with self-made cylindrical specimens of variable aspect

ratios.

This paper presents an analytical study on the behavior of a beam

specimen with steel fiber reinforced concrete(SFRC). The effect of the SFRC on
the crack pattern, failure mode and the flexural behavior of the structure were
investigated. The analysis model based on the nonlinear layered finite element
method was successfully able to find the necessary amount of steel fibers, tensile

steels and beam section which can best approximate flexural

strength and

ductility of a given conventionally reinforced concrete beam.
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Fig. 2. Physical properties test of Concrete.
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Table 1. Outline of specimen

Type 28V (%) 5] I
H-1 0
H-2 0.4
H-3 0.8
H-4 1.0
H-5 1.2
H-6 1.6
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Table 3. Maximum capacity and Elastic modulus
according to mixing rate of steel fiber

N REAS|  FEE EbM = b T
(kg) (kgf) (kg/cm?)
0.0 16,164 1.97x10°
1.5 24,620 1.94%x10°
2.0 25,950 2.00x10°
2.5 23,540 1.90%10°
3.0 20,400 2.04x10°
3.5 22,280 1.95%10°
8.0 - 0.0kg
'\ o -8-3.5kg
%—1 50 -100 -50 ;\c\w 100 150 200
- -4.0
-6.0
-80 r
Mét\;ain(u)

Fig. 5. Strain distribution of middle span.

Table 4. Flexible strength according to mixing
rate of steel fiber

E S o9y
0.0 ke 31.74 PEEE
15 ke 3270 37 U] 9}
2.0 kg 34.16 3 13
25 kg 38.75 IPREE,
30 kg 45.93 ECREE
35 kg 45.60 37 U] 9}

Fig. 6. Mixing condition of steel fiber
(mixing rate 2.5kg).

o HABe B AHH AT

4., ARG ATE23YERC)E Y {4
41 430 e

A FAA = Fig.7o] el vle} o] Aol
120cm, ©W20cmx15cmel™, A7+ 105cmE
A 24 AFA e A2S DI9OE 282, &

= 1 T

EolE 17cm, dH] 191%= Ol%si‘:}. AR
FEYEL 05%¢ 1.5%2] 2&Fo dislo
P

4.2 73 243}

Ao o] gst ZAFYES AZEALS Figl
of vetlon, FAYES 45HEE2 0.

ol A %47} doju= Aow vt =3 B

Aol AsEALS Fig9el vepdlrh
20
T__ 105 i -

|

Fig. 7. Dimension of Specimen.
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Fig. 8. Property of concrete material.
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Fig. 9. Property of steel material.

_38_



T ORI O RR g oo oE oap Nl ooF o oy
%du.ﬂ_%ﬂ‘ﬂomﬂfr = 9 = 2 8 &w_uoﬂauﬂﬁ‘_wu W&
E R R Njo S~ S~ o e 2B R [
G 5 8 5 & 3 Tl wm m
A T B I5 | o If148 % £ _®x ¥ W
By op ™ 235 1« =3 ST o B T °
- < < r
mﬁ%ﬂ.% o j o =g =g = & = wﬁﬂaﬂoﬂo . %ﬂ
TR WS U - L QE g oF T g A B
R P eE P E o1 2l Twa® T
10 £ =1 0 k<)
‘Mﬂ ﬁ TE J'E - o/ =1 y ~ ]r‘_ o :.;E WE ~
mroﬂ_.xqmﬂ_zﬂwl 5 2 | w8 9 3 7oi‘__%|m,moo_uﬂﬁ,mo _dﬂlwﬂ
o) = O s — ® [
fo % QB T m T o8 L "B Lt TR N
g BT ET T 9 = o - g ngs TR g
‘7|1y|ﬁe = ~ = 1 3 2 8 i W) o o T o o ©
ST - 2 U S S
% RO S 0 o m %ogﬂEaM% -
S No oy — © 8O 1o : T on W A
S I i ﬂ@ko%ﬂnEE or W
ol _#od.%Mo e fl-! 8 :lzml@uoﬁFLUﬂﬂ ok N
= 0t1r5.7ﬂr;%£o> = 8 3 - g . BRof Hu_zr.dﬂ
® TR o S °o w 9o u 9 o w o uw o § W Tow AT HT o d
— T o 7o N = < =} S N “ o =) S — o o o o No ©
i R S N~ e (1P (1)peo g W oa) SrRog <o
= BT R0k W TS Edow o
+4
WA H X %3 21++_L_++++ o o BN
e W A o (=i 1 o o
0D BZTTD
i NSO = a s
& MvmanﬂﬁA m . %Ur]_:mﬂ 53] s m
w_l,.m \ml‘w_oﬂaﬁ S m _:f EEMEJL ;_Ohm 9 ®
5 - 4 = g o 2T R s4 5
WP o & 3 Xz =2 g £
= :.L s =3 dﬂﬁa — B w X m\) o]
iﬂl;oi - n Poﬂﬁmﬂqa L Rz wm
?Urm@m% S %Tﬂﬁogﬂuﬂ "4 o5 B _.1_._._+L
X = ik = ° o BH T
F1is Popriy! g
o g © x 0 ~
&g e M W T gy g &
l%ﬁm = T LG
LTy = o = 0 b g
o 3 o B B 5 @ WO oy ) .
‘IW ~~ Hal o Mﬂ,ﬂl
HT_ ~ Wi i) e m“ < U o) = I _.\i O_H B
q Mo N & . 0 ] n_m_un ﬂlﬂ:._n_muﬂl o
o Wmu W| 2° ﬂM d o Wb M J,_%a o Nlo v 9 ﬁ g v o =) 10 = To) o
o R e B A < & T T o (}W)peod (1)peoT
< TN o ]y < B w5 o

3000 4000
— 39 —

Strain(u)
1.5%

2000

(b) V£
Fig. 11. Load-strain relationship of steel bar.
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